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CHAPTER I 
INTRODUCTION 
Crossopterygians are a distinctive and once widespread group 
of fishes, first known from rocks of Devonian age. They are 
characterized by the possession of two dorsal fins, the cosmoid 
structure of their scales and dermal bones, and well-formed 
fleshy-lobed paired fins. The internal skeleton of the latter is 
much concentrated so that only a single bone (humerus, femur) 
articulates proximally with the girdles and distally with two 
bones (radius and ulna, tibia and fibula). The latter are 
followed by the more variable distal fin supports. The most 
important distinguishing feature of these fishes is the division 
of the neurocranium into two parts, an anterior, ethmo-sphenoid 
portion and a posterior, otico-occipital portion with an intra-
cranial joint between them. The large, persistent notochord inserts 
upon the posteroventral margin of the ethmo-sphenoid portion of 
the skull (Moy-Thomas and Miles, '71; Locket, '72; Andrews, '73). 
The crossopterygians comprise two types of fishes, the 
Rhipidistia and the Actinistia or Coelacanthini. The former differ 
from the latter principally in the arrangement and number of the 
dermal bones of the head, and in having internal nostrils 
(choanae). It should be noted that some authors (Jessen, '67; 
Thomson, '69 and Andrews, '73) have proposed other subdivisions 
of the crossopterygians. 
The crossopterygians or tassel-finned fishes and the dipnoans 
or lungfishes are frequently included in a common subclass, the 
Sarcopterygii or fleshy-finned fishes. This classification is 
based on the fact that they share a number of basic features, 
such as the structure of their scales and paired fins. With the 
Chondrichthyes or cartilaginous fishes and the Actinopterygii or 
ray-finned fishes, the Sarcopterygii constitute the three major 
groups of jawed fishes. 
The crossopterygians occupy an important position in the 
vertebrate kingdom since it is commonly believed that from this 
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group all terrestrial vertebrates have evolved. They were long 
believed to have been extinct since Cretaceous times, but in 19 38 
a strange fish, caught off the coast of southeast Africa, proved 
to be a surviving actinistian Crossopterygian, and was named 
Latimeria ohalumnae. It lasted until 1952 before a second 
specimen was secured. Since that time some eighty other 
specimens have been obtained. All of these have been captured 
from the waters around the Comores, a small group of islands 
lying midway between the north tip of Madagascar and the African 
coast. Most of the specimens have been caught at depths between 
180 and 450 m. The length of their heavy, stubby body is 
1.25-1.50 m, while their weight measures about 70 kg. Their 
scales and fins are armored with sharp denticles. Their intestine 
is provided with a spiral valve. Latimeria possesses an air 
bladder, but in the adult this structure is filled with fat and, 
hence, cannot be used as a hydrostatic organ. This might suggest 
that the fish is not able to make vertical migrations in the 
water (Thomson, '66). 
The central nervous system of Latimeria has already been the 
subject of several studies. Millot and Anthony ('65) presented 
a survey of the macrostructure and of some aspects of the 
microstructure of the brain. Nieuwenhuys et al. ('77) and 
Northcutt et al. ('78) analysed the gross structure of the brain 
in some detail. Lemire ('70, '71) studied the structure and 
connections of the rhombencephalon and the cerebellum. The 
ventricular sulcal pattern and the cell masses in the 
rhombencephalon and the mesencephalon have been recently examined 
by Kremers and Nieuwenhuys ('79) and Northcutt ('SOb). Millot 
et al. ('64) devoted a brief study to the cellular pattern and 
fibre systems of the diencephalon and van Kemenade and Kremers 
('75) explored the structure of the pituitary. The structure and 
connections of the telencephalon, finally, have been dealt with 
by Nieuwenhuys in a number of papers ('65, '67, '69). 
The aim of the present thesis is (1) to present a systematic 
analysis of the macroscopic and microscopic anatomy of the brain 
of Latimeria as a whole, and (2) to place the data derived from 
this analysis in a comparative perspective. 
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CHAPTER II 
MATERIAL AND TECHNIQUES 
The present study is primarily based on the brain of one 
specimen of Latimeria ahalumnae Smith, 1938. This specimen, a 
mature female, was caught near Domoni, on the island of Anjouan, 
on January 5, 1972 and indexed as specimen C67. Its length was 
1.63 m, its weight 78 kg. Unfortunately, dissecting was not 
started until six hours after death (Locket, '72). 
Additionally, four other brains of Latimeria were studied 
viz. the brain of specimens C3, CIO, C12 and C17. These brains 
have been prepared histologically in the Laboratoire d'Anatomie 
comparée du Muséum national d'Histoire naturelle in Paris, which 
director, professor J. Anthony, kindly permitted me to study 
them. The brain of C3 was bisected. The right half was sectioned 
transversely, the left half sagittally. The brain of CIO was cut 
transversely. The brain of C12 was divided into a rostral and a 
caudal part. The rostral part was sectioned sagittally, the 
caudal part horizontally. The brain of C17 was cut horizontally. 
The sections of C3, CIO, C12 and C17 which were 10 or 15.u thick, 
were stained alternately with hemalum and eosin, with hematoxylin 
according to Weigert, or with silver proteinate according to 
Bodian. 
The brain of C67 was kindly donated to our department by 
professor J. Anthony. This brain was photographed, embedded in 
paraffin and sectioned transversely at a thickness of 15 .u, 
yielding a continuous series of 4357 sections. The sections were 
stained alternately according to the Nissl, the Klüver-Barrera 
and the Bodian techniques. 
The gross anatomy of the brain of Latimeria was studied using 
three-dimensional reconstructions of the series of CIO and C67. 
For that purpose each thirteenth section of C6 7 and each 
twentieth section of CIO was projected and then drawn at a 
magnification of 20X on 3.8 mm thick polystyrene sheets. The 
drawings were cut out, superimposed, and connected using 
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photographs of the unsectioned brain as well as the sagittal 
sections of C3 and C12 as a guide. Figure 1 is primarily based 
on the reconstruction of the brain of CIO; some details were, 
however, derived from the reconstruction of the brain of C6 7. 
The telencephalic and diencephalic regions were studied, 
making graphical reconstructions of both sides of the series C6 7 
(cf. Nieuwenhuys and Bodenheimer, '66). In these reconstructions 
the ventricular sulci as well as the nuclear masses, both 
periventricular and migrated, have been projected horizontally 
as demonstrated in figs. 29a and b. In a similar way a graphical 
reconstruction of the fibre systems of the diencephalon was made 
(fig. 30). 
In order to facilitate the study of the morphological pattern 
of the brain stem (i.e., the mesencephalon plus the 
rhombencephalon) a procedure was followed which makes it possible 
to survey in one figure the neuronal structures and their 
relationship to the ventricular grooves in this region. 
Essentially this procedure involves two steps: first the cell 
masses and large individual cells are projected upon the 
ventricular surface, and next the ventricular surface is 
flattened out, i.e., subjected to a one-to-one continuous 
topological transformation (Nieuwenhuys, '72, '74). The 
resultant topological chart of the brain stem of Latimeria is 
shown in figure 28. It was obtained as follows: drawings of some 
50 equidistant sections through the brain stem of specimen C67 
were made with the aid of a projection apparatus at a magnifi-
cation of 33X. The cell picture was studied at higher power with 
the microscope and the cell masses were delineated on the 
drawings. In these drawings the ependymal and meningeal surface 
were connected by a number of curves, termed projection curves. 
These curves could be derived from the course of the glial 
fibres and the blood vessels. Although the material available 
did not allow a direct study of the glial system, the 
Klüver-Barrera and Bodian preparations revealed a kind of 
negative image of this system. In the preparations it could be 
observed that the longitudinally running nerve fibres are grouped 
in small territories which in many places are separated from each 
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other by radially oriented interstices. Since it may be safely 
assumed that these interstices indicate the location of bundles 
of glial processes, they have been employed to determine the 
course of the projection curves. With the aid of these radially 
oriented projection curves the outlines of the cell masses 
situated at various depths in the brain stem wall, are projected 
upon the ventricular surface. With the aid of a curvimeter the 
distances from the deepest point of the ventricular mid-line 
groove to the deepest point of other sulci and to the projections 
of the outlines of the nuclei upon the ventricular surface were 
determined on both sides. All the distances are measured along 
the ventricular surface and plotted graphically on a line. In 
the final chart the transverse lines derived from the individual 
sections are placed in their correct rostrocaudal sequence and 
spaced appropriately, with their zero points connected by a 
single longitudinal line, which forms the mid-line of the chart. 
Finally best fitting curves were drawn through the sets of 
points belonging to one and the same structure (for particulars 
of the topological reconstruction procedure see Nieuwenhuys, 
'74). In the chart (fig. 28) the levels of the drawings on which 
it is based are indicated on both sides by short horizontal lines. 
The levels of the figures are indicated in the chart by long 
horizontal lines. 
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CHAPTER III 
GROSS FEATURES 
In this chapter a brief survey of the macroscopic anatomy 
of the brain of Latimeria will be presented. For more detailed 
descriptions I refer to Nieuwenhuys et al. ('77) and Northcutt 
et al. ('78) . 
GENERAL FORM AND RELATIONS 
The brain of Latimeria is slender and elongated. Its total 
length is approximately 40 mm, while its maximal width and height 
measure about 14 and 10 mm, respectively. There is a considerable 
discrepancy between the size of the brain and the size of the 
cranial cavity. Amazingly, the brain occupies less than one 
percent of the total endocranial volume (Millot and Anthony, '6 5; 
Anthony and Robineau, '76; Anthony, '80). As regards its position 
the brain confines itself entirely to the most caudal, i.e. the 
otico-occipital, division of the skull. Due to this caudal 
position and to the encephalo-cranial discrepancy most cranial 
nerves have a very long endocranial trajectory and for the same 
reasons the olfactory peduncles and the hypophyseal duct are 
also extremely long. The space between the brain and the inner 
surface of the skull is filled with a mass of adipose tissue 
(Millot and Anthony, '65). 
Figure 1 shows that the large subdivisions of the brain, i.e. 
the rhombencephalon, cerebellum, mesencephalon, diencephalon and 
telencephalon are readily identified in Latimeria. These sub-
divisions will be reviewed. 
RHOMBENCEPHALON 
The rhombencephalon is well developed and has a triangular 
shape. The external surface does not show any special features, 
except for a protuberance at the site of exit of the Vllth, 
Vlllth and anterior lateral line nerves (fig. 1). The ventricular 
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cavity or fourth ventricle is partly surrounded by the 
cerebellum and partly by the tela chorioidea ventriculi quarti. 
Rostrolaterally the fourth ventricle widens on either side to 
form a recessus lateralis. In the most rostral part of the 
rhombencephalon the fourth ventricle rapidly diminishes into a 
vertically oriented slit-like canal. The region surrounding this 
narrowed part of the ventricle may be designated as the isthmus 
rhombencephali. Caudally the rhombencephalon tapers gradually 
towards the obex region and passes subsequently over into the 
spinal cord. 
The ventricular surface of the rhombencephalon shows four 
longitudinally arranged ridges or columns, which are separated 
by ventricular sulci. In chapter V these sulci and the cell 
masses in the intervening ridges will be analysed in some detail. 
Suffice it to state here that these columns correspond largely 
with the functional zones, described by Herrick (1899, '13) and 
Johnston ('02a, b). 
CEREBELLUM 
The cerebellum of Latimeria is strongly developed and 
comprises two extremely large auriculae and an unpaired, 
evaginated corpus cerebelli. On the auriculae an upper leaf and 
a lower leaf can be distinguished, which rostrolaterally pass 
over into each other. The dome-shaped corpus cerebelli is 
rostrally continuous with the tectum mesencephali via the velum 
medulläre anterius. Rostrolaterally its walls pass over into 
those of the rhombencephalon. 
MESENCEFHALON 
In contrast to the rhombencephalon and the cerebellum, the 
mesencephalon is feebly developed and does not show particular 
differentiations. Its ventricular cavity is dorsally surrounded 
by the tectum mesencephali and ventrally by the tegmentum 
mesencephali. The lateral walls of the mesencephalon are 
sculptured by several longitudinal sulci, but none of these could 
be traced into continuity with any of the rhombencephalic sulci. 
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OIENCEPHALON 
The diencephalon is divisible into the epithalamus, dorsal 
thalamus, ventral thalamus and hypothalamus. These four parts 
together constitute the rather thin walls of the dorsoventrally 
expanding, narrow,third ventricle. Dorsally this ventricle is 
bounded by the epithalamus, which comprises the ganglia habenulae 
and the epiphysis. Dorsocaudally the ganglia habenulae are 
connected by a commissure. Rostral to this habenular commissure 
the diencephalon is roofed by a membranous structure, the tela 
diencephali, which passes over rostrally into a deep transverse 
fold, the velum transversum. The caudal sheet of the latter 
surrounds, together with the diencephalic roof, the so-called 
saccus dorsalis (fig. 1). Ventrally the third ventricle is 
surrounded by the hypothalamus and, as usual, this region tapers 
into the infundibulum, which is directed rostrally. The pituitary 
gland is situated rostroventral to the telencephalon and 
comprises a neurohypophysis and an adenohypophysis which latter 
can be divided into a pars distalis and a pars intermedia. The 
pars intermedia constitutes, together with the neurohypophysis 
the neuro-intermediate lobe in which the recessus infundibuli 
bifurcates and branches. Rostrally, the pars distalis continues 
into a very long hypophyseal duct, which is connected with the 
roof of the buccal cavity. Ventral and occasionally lateral to 
this duct, islets of pars distalis tissue are present. For 
particulars on the pituitary gland of Latimeria I refer to Lagios 
('72) and van Kemenade and Kremers ('75). 
TELEN СЕРН ALO fl 
The telencephalon of Latimeria consists of the four main 
parts, the telencephalon medium, the cerebral hemispheres, the 
corpora rostralia, and the olfactory bulbs. 
Dorsal to the optic chiasm lies the most caudal telencephalic 
region, the telencephalon medium (fig. 1). It consists essentially 
of a pair of massive lateral walls, bouding the ventriculus impar. 
Dorsally this cavity is closed by the most caudal part of the tela 
telencephali which, to a considerable extent, participates in the 
formation of the velum transversum (fig. 1c). In the rostral part 
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of the telencephalon medium lies the commissura anterior (fig. 
1c). Immediately rostral to this commissure, the telencephalon 
medium passes into the cerebral hemispheres, which can be clearly 
divided into a thickened, dorsal, pallium and a thin-walled, 
ventral, subpallium. Caudally, these two principal parts of the 
hemispheres are largely separated by a horizontally oriented 
slit-like extension of the ventricular cavity. More rostrally 
these extensions expand into extensive lateral ventricles. The 
tela telencephali, which is attached dorsally to the pallium, 
continues"medially and forms, with its counterpart, the septum 
ependymale (fig. 1c). On both sides this ependymal septum 
attaches below to the medial edge of the subpallium. More 
caudally, however, the ependymal septum looses its connection 
with the subpallium and becomes a free-hanging median fold, 
allowing a communication between the ventricular systems of 
the two forebrain halves. 
In front of the cerebral hemispheres the corpora rostralia 
are found. These structures, representing the most rostral parts 
of the pallium, are demarcated from the remainder of the pallium 
by deep transverse grooves. The tela telencephali and the septum 
ependymale continue bilaterally into a membrane which, partly 
surrounding the corpus rostrale, is attached to its dorsolateral 
and ventrolateral aspects. 
The olfactory bulbs are situated far apart and closely 
apposed to the olfactory bulbs. These bulbs are connected with 
the corpora rostralia by slender olfactory stalks, which may 
attain a length of 15-20 cm (Millot and Anthony, '65). 
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CHAPTER IV 
THE OVERALL HISTOLOGICAL PATTERN 
In the brain of most anamniotic vertebrates the majority of 
the neuronal perikarya are located near the ventricular surface. 
Latimeria is no exception. However, in lampreys, lungfishes and 
amphibians the perikarya constitute a compact, continuous 
periventricular zone, whereas in Latimeria they are in many 
places less compactly arranged and tend to form more or less 
individualized cell masses. In addition to periventricularly 
arranged nuclei, the brain of Latimeria contains a number of 
neurons and neuronal groups which occupy a more peripheral 
position. Many reticular cells are clearly "detached" from the 
central grey zone and the same holds true for the raphe nuclei, 
the interpeduncular nucleus, the inferior olive, the motor 
nucleus of IX, the nucleus tractus descendens of V and the 
griseum superficiale isthmi et mesencephali. The last four nuclei 
border the meningeal surface of the brain. It is remarkable that 
in the palliai part of the telencephalon the neurons are spread 
over the entire width of the wall. Due to the diffuse arrangement 
of the cells, in some places it was difficult to delimit the cell 
masses exactly and a complete parcellation appeared to be 
impossible. Nevertheless, with the aid of the usual cyto-
architectonic criteria, i.e., (1) the size and shape of the 
somata, (2) the disposition of the Nissl substance, and (3) the 
density and the pattern of the cell arrangement, some nuclei and 
areas could be delineated. 
In order to obtain an idea of the size of the cells within 
the various nuclei, ten cells of each group were drawn at a 
magnification of 500 diameters, using a Zeiss drawing prism. In 
these drawings the size of the somata was determined by averaging 
their diameters in two directions perpendicular to each other. 
The mean value of the ten cells measured is indicated in the 
description of each nucleus. Even though this procedure cannot 
be considered as a rigorous quantitative analysis, it appeared to 
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me preferable to the common practice of employing terms like 
"small" or "fairly large" cells without any quantification. The 
neuronal perikarya appeared to vary considerable in size, ranging 
from 5-75 .urn. For convenience of description, the cells were 
subdivided into four categories: small, medium-sized, large and 
very large. This classification can also be employed for a rough 
characterization of the neurons, since some correlations appear 
to exist between size, shape and distribution of Nissl substance 
as seen in figure 2. 
Small cells: 5-10 .um. The elements of this category are round or 
ellipsoid. They have a narrow rim of somatic cytoplasm generally 
containing a few, granules of chromophilic substance (fig. 2a). 
Medium-aized cells: 10-25 .urn. The cells are ellipsoid or 
triangular in shape. In their somata distinct granules or clumps 
of Nissl substance are found (fig. 2b). 
Large cells: 25-4 5 .urn. The elements of this category are bipolar, 
tripolar or, less frequently quadrupolar. The abundant Nissl 
substance is not confined to the perikarya, but also extends into 
the initial segments of the dendrites (fig. 2c). 
Very large cells: 45-75 .urn. The cells are tripolar or quadrupolar. 
The distribution and appearance of the Nissl substance closely 
resemble that of the large cells already mentioned (fig. 2d). 
Throughout most of the brain a wide zone, extending from the 
periventricular gray to the meningeal surface is largely occupied 
by fibres. In this respect the external zone of the brain is a 
direct continuation of the dorsal and anterolateral funiculi of 
the spinal cord. As in all vertebrates the diameters of the axons 
and their surrounding myelin sheaths show considerable 
differences in the brain of Latimeria. On the basis of these 
differences in size and on local differences in density of the 
fibres it was attempted to delineate separate fibre systems in 
the white matter. Although it appear to be possible to trace 
quite a number of fibre streams and fibre bundles over shorter 
or longer distances (fig. 30), it should be emphasized that the 
reliability of this approach is limited. In the right halves of 
figures 4-26 the fibre-pattern as observed in our Klüver-Barrera 
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and Bodian material has been depicted semidiagrammatically. It 
has been attempted to give an impression of the calibre of the 
constituent fibres of the various streams and bundles by using 
dots and lines of different sizes. Unfortunately, the quality of 
the material available did not allow an accurate, quantitative 
analysis of the fibre systems. 
The axons observed could not be traced to their cells of 
origin and the site at which these structures split up into their 
terminal ramifications could not be determined either. Hence, the 
direction of conduction of the fibres remained entirely unknown. 
This implies that the polarity indicated by the names given to 
the various fibre systems does not rest on direct observations, 
but merely on circumstantial, in casu comparative evidence. To 
give an example: I have observed a fibre system which connects 
the tectum of the midbrain with the rhombencephalon (="bulbus"). 
Although it could not be established that this tract originates 
in the tectum and terminates in the rhombencephalon I have 
termed it tractus tectobulbaris, because it is known from the 
experimental hodological literature that in all groups of 
gnathostomes a fibre system, occupying a corresponding position, 
does have the polarity indicated by that term. 
Our material did not show the dendritic trees of the neurons; 
it is, however, worthy of noting that Golgi studies (e.g. Houser, 
'01; Johnston, '02b; Herrick, '05, '06; Ramon Moliner and Nauta, 
'66; Larsell, '67) have revealed that in all groups of fish many 
neurons extend their dendrites widely into the peripheral fibre 
zone. Thus, it may be safely assumed that, also in Latimeria, the 
white matter is not merely composed of fibres, but contains in 
addition a continuous synaptic field. 
Apart from neurons some other cell types, i.e., ependymal and 
neuroglial elements, could be distinguished in the brain of 
Latimeria. However, since material stained with techniques 
specific for glia was not available, the processes of these 
elements could not be studied. 
Ependymal cells line the ventricular cavities throughout the 
brain. These elements have round or oval nuclei measuring 7-9 .urn 
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with lightly stained nucleoplasm and fine, granular chromatin. 
Commonly the ependymal layer consists of three to four nuclear 
rows (fig. 2e). 
Nuclei of much the same size and appearance as those of the 
ependymal cells, found predominantly in the periventricular zone 
of grey matter, probably belong to astrocytes (fig. 2f). 
In areas where myelinated fibres predominate numerous small 
nuclei, measuring 4-5.urn are present. These nuclei, which most 
probably belong to oligodendrocytes, are characterized by dark 
nucleoplasm and large aggregates of chromatin. Their irregular 
shape is sometimes emphasized by the presence of invaginations 
(fig. 2g). 
Finally, close to the brain capillaries small nuclei (4,um) 
with an irregular shape and dark nucleoplasm have been observed. 
A positive identification of these nuclei as belonging to 
microglial cells was not possible. 
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CHAPTER V 
RHOMBENC EP HALÓN 
INTRODUCTION 
The rhombencephalon comprises two brain parts, namely the 
rhombencephalon sensu strictiori and the cerebellum. In the 
present chapter only the former will be discussed; the latter, 
which in Latimeria is represented by a large and distinct 
structure, will be dealt with in chapter VII. After some notes 
on the gross structure of the rhombencephalon, the ventricular 
sulci, the cell masses and the fibre connections of that brain 
part will be dealt with. These descriptive sections are 
followed by a discussion in which the morphological and 
functional pattern of the rhombencephalon of Latimeria is 
considered in light of findings in other groups of fishes. 
The literature on the rhombencephalon of Latimeria is scarce 
and comprises only the papers of Millot and Anthony ('65), Lemire 
('71) and Northcutt ('80). 
GROSS STRUCTURE 
As shown in figs, la, lb the rhombencephalon s.s. makes up 
half the length of the entire brain and has a triangular shape. 
Rostrolaterally it fuses with the laterally expanding auriculae 
cerebelli. Caudally it passes over into the spinal cord. As in 
all vertebrates the rhombencephalic ventricular cavity or fourth 
ventricle is partly surrounded by nervous tissue and partly by a 
membranous structure, the tela chorioidea ventriculi quarti. In 
the caudal half of the rhombencephalon the ventricle is rather 
narrow, but rostrally it expands laterally (figs, la, lb). In the 
most rostral part of the rhombencephalon the fourth ventricle 
rapidly tapers into a slit-like canal surrounded by the isthmus 
rhombencephali. 
The ventricular surface of the rhombencephalon is marked by 
the presence of four longitudinally arranged ridges, the columna 
ventralis, intermedioventralis, intermediodorsalis and dorsalis 
(fig. Id). 
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VENTRICULAR GROOVES 
According to the topological analysis (fig. 28) the following 
grooves can be distinguished in the rhombencephalon of Latimeria. 
The sulcus medianus inferior is well defined throughout the 
entire rhombencephalon although it varies in depth (figs. 4-15). 
This sulcus, which delineates the raphe at the ventricular side, 
is of particular importance since it constitutes the axis of the 
topological chart (fig. 28). 
The sulcus intermedius ventralis is likewise very distinct, 
and ends in the isthmus region. This sulcus marks the lateral 
boundary of a longitudinal ridge which is largely occupied by the 
fasciculus longitudinalis medialis (figs. 4-12). 
The sulcus limitans can be traced from the obex region to the 
rostral level of the motor trigeminal nucleus. Just as the two 
sulci dealt with above the sulcus limitans is distinct throughout 
its extent (figs. 4-11) . 
The sulcus intermedius dorsalis is confined to the inter-
mediate portion of the rhombencephalon, where it marks the 
ventral boundary of the prominent lateral line lobe (figs. 6-11). 
The sulcus medianus superior marks the dorsal line of fusion 
of the lateral walls of the neural tube. This sulcus is present 
caudal as well as rostral to the chorioid roof of the fourth 
ventricle (figs. 4, 10-15). 
In addition to the five ventricular grooves discussed above, 
the rhombencephalon of Latimeria contains several additional 
sulci. Only the more prominent of these structures has been 
named, i.e. the sulcus isthmi. 
The sulcus isthmi is a very distinct groove, which passes 
obliquely over the isthmus region of the rhombencephalon (figs. 
12-15) caudally this groove terminates at the site of union of 
the upper and lower lips of the auriculae; rostrally it extends 
into the mesencephalon. 
NUCLEAR MASSES 
As already dealt with in chapter IV a considerable number of 
cell masses could be delineated in the latimerian rhombencephalon 
with the aid of the usual cytoarchitectonic criteria. These cell 
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masses will be grouped under the following headings: (1) somato-
motor nuclei, (2) visceromotor nuclei, (3) formatio reticularis, 
(4) viscerosensory area, (5) general somatosensory nuclei, (6) 
special somatosensory nuclei and (7) remaining rhombencephalic 
nuclei. 
ad (1) Somatomotor nuclei 
This group comprises the rostral part of the spinal motor 
column and the centres which supply the external eye muscles, 
i.e. the abducens, trochlear and oculomotor nuclei. 
The spinal motor column (fig. 4) continues for some distance 
rostrally to the obex. It consists of large (33,urn) bipolar and 
tripolar cells. 
The nucleus nervi abducentis. Millot and Anthony ('65) have 
already remarked upon the fact that the roots of the abducens 
nerve issue far caudally, at the level of emergence of the vagus 
nerve. According to these authors the cells of the abducens 
nucleus are diffusely arranged and lie ventral to the sulcus 
intermedioventralis. Lemire ('71, see his Planche II) reported 
the presence of two separate abducens nuclei, situated at the 
level of the motor nucleus of VII and of the interval between the 
motor nuclei of VII and IX, respectively. In C6 7 the roots of the 
abducens nerve could be traced toward the medial longitudinal 
fasciculus among the fibres of which they were lost (fig. 6). 
The cells of origin of the nerve in question could not be located; 
most probably these elements lie scattered among the cells of the 
anterior part of the nucleus reticularis inferior. 
The nucleus nervi trochlearis and the nucleus nervi 
oculomotorii will be discussed in chapter VI. 
ad (2) Visceromotor nuclei 
Under this heading, the motor nuclei of X, IX, VII and V, and 
a cell mass of unknown connections, indicated tentatively as 
nucleus A, will be discussed. 
The nucleus motorius nervi vagi (figs. 4, 5 and 6) is very 
elongated and consists of large bipolar and triangular cells 
(37/um). The rostral and caudal parts of this nucleus occupy a 
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periventricular position, but its intermediate part extends 
ventrolaterally into the tegmentum. 
The nucleus motorius nervi glossopharyngei (fig. 6) is also 
constituted by large, bipolar and triangular cells (35 ,urn). This 
nucleus occupies a superficial position throughout its extent. 
The nucleus motorius nervi facialis (fig. 9)and the nucleus 
motorius nervi trigemini (fig. 11) are conspicuous cell masses 
which, over a considerable distance, extend from the ventricular 
surface into the tegmentum. Both of these nuclei consist of large 
(40 ,um), triangular to polygonal cells. 
The nucleus A is situated laterally to the rostral portion 
of the motor nucleus of VII and to the caudal portion of the 
motor nucleus of V (fig. 10). It consists of very large (Sl/Um) 
bipolar and tripolar cells. Many of the cells of this nucleus 
are elongated and oriented transversely and parallel to the 
ventricular surface. A corresponding cell mass has been observed 
in the shark Squalus acanthias (Smeets and Nieuwenhuys, '76). 
ad (3) Formatio reticularis 
The reticular formation will be divided into a median, a 
medial and a lateral zone. 
The median reticular zone is constituted by the neuronal 
elements situated in or immediately adjacent to the 
rhombencephalic raphe. Apart from scattered cells this zone 
comprises two condensations, termed here the nucleus raphes 
inferior and superior. The nucleus raphes inferior (fig. 5) is 
situated in the most caudal part of the rhombencephalon and 
consists of medium-sized (15,urn) spherical and ellipsoidal cells. 
The nucleus raphe superior is located in the intermediate portion 
of the rhombencephalon, at the level of entrance of the eighth 
nerve (figs. 7-10). Its cells are of the same shape, but slightly 
smaller (13.urn) than those in the inferior raphe nucleus. 
The medial reticular zone comprises a continuous column which 
extends throughout almost the entire extent of the rhombencephalon 
and the nucleus of the medial longitudinal fasciculus which, as 
in all vertebrates, is situated in the mesencephalic tegmentum. 
The rhombencephalic medial reticular zone consists of rather 
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loosely arranged large and very large elements, occupying a 
position ventrolateral to the fasciculus longitudinalis medialis. 
All conspicuous neuronal elements within this field were measured 
and those larger than 30.urn were plotted on a preliminary 
version of the topological map. In the final version of the map 
(fig. 28) only one out of five cells is represented for purpose 
of clarity. Figure 28 reveals that its constituent neurons are 
by no means evenly distributed. On this account a subdivision 
into four parts, nucleus reticularis inferior, pars posterior and 
pars anterior, nucleus reticularis médius and nucleus reticularis 
superior appeared to be warranted. 
The nucleus reticularis inferior, pars posterior (fig. 5) is 
situated slightly caudal to the inferior raphe nucleus. It 
consists of large (27,um) bipolar and tripolar cells. The nucleus 
reticularis inferior, pars anterior, which is located at the 
level of the rostral part of the motor vagus nucleus, is likewise 
composed of large (32 .um) bipolar and tripolar cells. 
The nucleus reticularis médius (fig. 7-10) is represented by 
a concentration of large and very large (46/um; range: 35-55/Um), 
bipolar to polygonal cells, situated at the level of entrance of 
the eighth nerve. 
The nucleus reticularis superior (fig. 11-13) constitutes the 
most rostral part of the rhombencephalic medial reticular zone. 
It is situated rostromedially to the motor trigeminal nucleus 
and consists of large (37/Urn), bipolar and triangular cells. 
The lateral reticular zone. Holmgren and van der Horst ('25) 
have pointed out that in the dipnoan Neoceratodus the 
rhombencephalic reticular formation comprises also a lateral 
column, which forms part of the central gray and is situated in 
the vicinity of the sulcus limitans. In Latimeria the diffuse 
gray situated in the most lateral part of the rhombencephalic 
tegmentum doubtless represents the equivalent of the cellular 
zone observed by the author mentioned. 
ad (4) Viscerosensory area 
The viscerosensory fibres of the Vllth, IXth and Xth nerve 
terminate in a longitudinal protrusion of the lateral wall of 
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the fourth ventricle, which may be termed the visceral sensory 
column or lobus vagi (fig. 6). This lobe contains throughout its 
extent medium-sized (lO.um), spindle-shaped cells, the density 
of which varies from place to place. 
In several groups of anamniotes the isthmus region contains 
a distinct cell mass which receives secondary visceral afferent 
fibres originating from the vagal lobe. This nucleus, which is 
known as the nucleus visceralis secundarius is considered to 
represent the most rostral part of the visceral sensory zone of 
the brain stem. Lemire ('71) as well as the present author 
remained unable to delimit this nucleus in the latimerian brain. 
ad (5) General somatosensory nuclei 
In Latimeria three nuclei related to the sensory component of 
the trigeminal nerve could be distinguished. These nuclei are, 
the nucleus tractus descendens-, the nucleus princeps- and the 
nucleus mesencephalicus. 
The nucleus tractus descendens nervi trigemini. A consider-
able portion of the entering fibres of V constitute a super-
ficially situated tractus descendens which can be traced as far 
caudal as the obex region. Throughout its extent this bundle 
contains ellipsoidal, medium-sized (IS/Um) neurons. In the 
rostral and caudal parts of the tractus descendens the cells 
are diffusely scattered; however, in the intermediate part of 
this bundle the neuronal elements are sufficiently compactly 
arranged to warrant the designation nucleus tractus descendens 
nervi trigemini (fig. 6). 
The nucleus princeps nervi trigemini. Immediately lateral to 
the motor nucleus of V a small cell mass is found which most 
probably represents the princeps nucleus of the trigeminal nerve 
(fig. 11). This nucleus, which occupies a periventricular 
position is composed of medium-sized (10.urn) spherical and 
ellipsoidal cells. 
The nucleus mesencephalicus nervi trigemini will be discussed 
in chapter VI. 
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ad (6) Special somatosensory nuclei 
The special somatosensory area, i.e. the area of termination 
of the Vlllth and of the lateral line nerves is strongly 
developed in Latimeria. This area, which occupies a considerable 
part of the lateral rhombencephalic wall contains, apart from 
numerous scattered, small cells, three nuclei: the nucleus 
dorsalis, the nucleus intermedius and the nucleus vestibularis 
magnocellularis. 
The nucleus dorsalis areae oatavolateralis is situated at the 
level of entrance of the anterior lateral line nerve and occupies 
a periventricular position at some distance dorsal to the sulcus 
intermedius dorsalis (figs. 7-10). It consists of medium-sized 
(10 .um) bipolar and tripolar cells. Rostrally this nucleus is 
replaced by the superficial gray of the auricula cerebelli 
(figs. 11,28). 
The nucleus intermedius areae oatavolateralis is a very 
elongated cell mass which extends throughout the length of the 
octavolateral area (figs. 6-11). Dorsally this nucleus is 
covered by the cerebellar crest; medially it borders on the 
ventricular surface at the level of the sulcus intermedius 
dorsalis. In the same manner as the nucleus dorsalis, the 
nucleus intermedius is composed of medium-sized (13.urn) bipolar 
and tripolar cells. 
The nucleus vestibularis magnocellularis (figs. 8,9) is 
represented by a group of very large (47 .urn) bi- to multipolar 
cells, situated at the level of entrance of the eighth nerve. 
Before closing this section on the octavolateral centres it 
should be mentioned that in the Latimeria material available no 
trace of Mauthner cells or fibres could be detected. 
ad (7) Remaining rhombencephalic nuclei 
Under this heading the following cell masses will be 
considered: oliva inferior, griseum centrale, nucleus 
interpeduncularis and nucleus cerebelli. 
The oliva inferior is an elongated, superficially situated 
nucleus, which is located in the caudal part of the 
rhombencephalon at some distance from the raphe (fig. 5). It 
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consists of medium-sized (11.urn), spindle-shaped cells. 
The griaeum centrale rhor.ibeneephali is a condensation of 
small (8,urn) granular cells, situated in the periventricular 
zone of the rostral part of the rhombencephalic basal plate 
(figs. 11-14). The caudal limit of this cellular zone is 
distinct, but rostrally it grades into the general central gray. 
The nucleus interpeduncularis occupies a median and para-
median position in the tegmentum isthmi (figs. 12-14). It is 
constituted by rather loosely arranged, small (9,um), spherical 
and ellipsoidal cells. 
The nucleus cerebelli is located in the most ventral part 
of the cerebellar peduncle, just dorsal to the sulcus isthmi 
(fig. 13). It consists of medium-sized (12,urn) ellipsoidal cells. 
FIBRE TRACTS 
As has already been mentioned in chapter IV the material 
available did not permit a complete hodological analysis. 
However, in the rhombencephalon the following fibre systems 
could be traced. 
Tractus spino-cerebellar-is. A spinal projection to the cerebellum 
was found in the latimerian rhombencephalon. The site of origin 
of these fibres could not be established. The fibres of this 
tract maintain in their course through the caudal part of the 
rhombencephalon a lateral position (figs. 5, 6), and in the 
rostral part a more ventral position (figs. 8-13). Rostral to 
the trigeminal nerve these fibres curve dorsally and enter the 
cerebellum. No spinocerebellar fibres were seen to cross the 
midline prior to their entrance into the corpus cerebelli, but 
within this structure, some fibres were followed into the 
opposite half forming together with crossing mesencephalo-
cerebellar fibres the commissura cerebelli (fig. 12). 
The afferent components of the nervus trigeminus. The sensory 
part of the trigeminal nerve comprises three components, viz. 
(1) the tractus descendens nervi trigemini, (2) a number of 
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fibres which pass medially and terminate at the level of 
entrance of the nerve and (3) the radix mesencephalicus nervi 
trigemini. These components will now be surveyed. 
(1) The tractus desaendens or traatus spinalis nervi trigemini 
is a superficially situated bundle which during its caudal course 
gradually shifts from a lateral to a dorsolateral position 
(figs. 5-11) . This tract can be traced as far caudal as the obex 
region. 
(2) An appreciable number of primary afferent trigeminal fibres 
constitute a terminal field at the level of entrance of the root. 
This terminal field outlines a poorly defined main sensory 
nucleus of the trigeminus, just lateral to the motor nucleus of 
the same nerve. 
(3) The fibres which constitute the traatus mesenaephaliaus nervi 
trigemini originate from large cells, situated in the caudal 
two-thirds of the tectum mesencephali. This root could be traced 
around the mesencephalic ventricle to the tegmentum (figs. 14,15) 
and, from there, caudally to the trigeminal motor nucleus (figs. 
12, 13). 
Visceral afferent tracts. The sensory roots of VII, IX and X 
enter the brain and pass to a longitudinal protrusion of the 
fourth ventricle, the visceral sensory column or lobus vagi. 
Within this lobe some small bundles of diffusely arranged fibres 
are observed, but these do not unite in a distinct fasciculus 
communis. 
In other gnathostomes the efferent fibres of the vagal lobe 
constitute a tractus visceralis secundarius. However, I remained 
unable to delimit this tract in the brain of Latimeria. 
Lateral line system. The anterior lateral line nerve enters the 
brain with a dorsal root and a ventral root (fig. 1c). The dorsal 
root enters the area dorsalis and bifurcates to form ascending 
and descending bundles that extend throughout this area. The 
distribution of the fibres of the dorsal root appears to be 
confined exclusively to nucleus dorsalis. 
The ventral root of the anterior lateral line nerve enters 
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the brain dorsolateral to the Vlllth nerve and passes to the 
medial portion of the nucleus intermedius, where it divides 
into ascending and descending branches. 
The posterior lateral line nerve enters the brain 
immediately in front of the IXth nerve and reaches the dorso-
lateral portion of the nucleus intermedius, where it bifurcates 
into ascending and descending branches. The ascending branch 
extends rostrally ventral to the crista cerebellaris (figs. 7-13), 
accompanied by the ascending branches of the ventral root of the 
anterior lateral line nerve. The descending branches of the 
anterior and posterior lateral line nerves shift dorsally, and 
pass caudalward directly ventral to the crista cerebellaris 
(figs. 5,6). 
Fibres from the nucleus dorsalis and intermedius cross the 
raphe and ascend to midbrain levels. This tract, which probably 
represents the lemniscus lateralis (figs. 12-15) ascends lateral 
to the f.l.m. and could be traced to the caudal part of the 
tegmentum mesencephali. 
Traatus spino-mesencephalicue or spzno-teatalis. This tract 
ascends through the rhombencephalon toward the tectum 
mesencephali (figs. 5-16). At isthmic and mesencephalic levels 
it could not be differentiated fully from the lemniscus lateralis 
(figs. 14, 15). 
Traatue teato-bulbaris. The tractus tecto-bulbaris is the most 
prominent efferent system of the tectum. Its fibres arch 
ventrally through the tegmentum and pass caudally through the 
rhombencephalon in a medial position ventral to the fasciculus 
longitudinalis medialis (see also chapter VI). 
The fasciculus longitudinalis medialis. The f.l.m. is the most 
conspicuous pathway in the latimerian rhombencephalon and 
occupies a medial position, dorsal to the tectobulbar tract. It 
extends from the rostral part of the mesencephalon (fig. 17) 
throughout the brain stem and continues caudally into the spinal 
cord (fig. 4). The rostral part of the fasciculus longitudinalis 
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medialis contains only a small number of coarse fibres (fig. 16), 
while, beginning from the level of the nucleus reticularis 
médius (fig. 10), the number of coarse fibres increases. 
DISCUSSION 
In the preceding section the ventricular sulcal pattern, the 
cell masses and the fibre connections in the rhombencephalon of 
Latimeria have been described. Leaving aside some very short 
grooves it may be stated that the rhombencephalon contains five 
longitudinal sulci, namely the sulcus limitans, the sulcus 
intermedius ventralis and dorsalis and the sulcus medianus 
ventralis and dorsalis. In the transitional area of the 
rhombencephalon and the mesencephalon an obliquely oriented 
groove, the sulcus isthmi, diverges from the overall 
longitudinal pattern of sulci. Although the neuronal perikarya 
in many places show a diffuse arrangement, a number of cell 
masses could be recognized. Thirteen out of these cell masses 
represent cranial or spinal nerve nuclei; seven of these are 
primary efferent and five are primary afferent centres. Six 
nuclei are components of the reticular formation. The remaining 
nuclei; i.e. the nucleus "A", the inferior olive, the griseum 
centrale rhombencephali, the nucleus interpeduncularis, the 
nucleus cerebelli and the griseum superficiale isthmi et 
mesencephali may be designated as relay centres of secondary 
or higher order. 
Although the quality of the material available did not allow 
a detailed analysis of the fibre systems, the following pathways 
could be distinguished: The afferent and efferent components of 
the tectum, the spinotectal and tectobulbar tract. The spino-
cerebellar tract, the spinal projection to the cerebellum, the 
fasciculus longitudinalis medialis and the afferent components 
of the nervus trigeminus. As regard the morphological pattern of 
the rhombencephalic cell masses and fibre tracts, the following 
statements can be made: 
Basal plate - alar plate. In Latimeria a distinct sulcus 
limitans is present, extending from the spinal level to the 
pretrigeminal region, so that most of the rhombencephalon is 
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divisible into a basal and alar plate. The designation of the 
alar plate as "sensory" is correct in as much as it encompasses 
exclusively primary afferent centres and no motoneuronal cell 
groups. However, the basal plate cannot qualify as purely motor 
because it contains three somatosensory centres: the princeps 
nucleus of V and the medial part of the nucleus vestibularis 
magnocellularis, and the rostral part of the tractus descendens 
nervi trigemini. Moreover, the basal plate harbours some centres 
(inferior olive, interpeduncular nucleus) which, judging from 
their connections cannot be regarded as either sensory or motor. 
Subdivision of basal plate. Within the basal plate of Latimeria 
a medial area ventralis and a lateral area intermedioventralis 
can be easily discerned, separated from each other by the sulcus 
intermedioventralis. The functional designation of the area 
ventralis as the somatic motor column is appropriate in the sense 
that it contains two primary somatomotor centres (the rostral part 
of the spinal motor column and the abducens nucleus) and a 
somatomotor tract (tractus tectobulbaris). The rhombencephalic 
medial reticular formation, another constituent of the area 
ventralis, presumably subserves a somatomotor coordinating 
function, sending numerous axons via the fasciculus longitudinalis 
medialis towards the spinal motor centres. This interpretation is 
suggested by findings in other groups of anamniotes (dipnoans: 
Holmgren and van der Horst, '25; teleost: Bartelmez, '15; urodeles: 
Herrick, '30). It should be emphasized, however, that the area 
ventralis contains at least two centres and a fibre system which 
most probably cannot be characterized as somatomotor. Moreover, 
the possibility cannot be excluded that elements of the reticular 
formation serve as links in ascending connections. 
The motor nuclei of V, VII, IX and X constitute an almost 
continuous visceral motor column. However, the princeps nucleus 
of V and partly the descending tract of V are somatosensory in 
nature and the connections of the nucleus "A" are entirely 
unknown. Consequently, the term visceral motor zone is not 
applicable to the area intermedioventralis as a whole. 
Subdivision of alar plate. Along most of the rhombencephalon 
the alar plate contains two zones, which may be designated as the 
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area intermediodorsalis and the area dorsalis. The constituents 
of the intermediodorsal area do not form a functional entity: 
its caudal part is occupied by the centre of termination of the 
visceral sensory components of VII, IX and X, but it also 
harbours the general somatosensory tractus and nucleus descendens 
of V and the special somatosensory magnocellular vestibular 
nucleus. The area dorsalis contains two cell masses which 
presumably receive their input exclusively from the lateral line 
nerves. On that account this area may be designated as a special 
somatosensory column. 
The isthmus region. Of the four longitudinally arranged zones, 
present throughout most of the rhombencephalon only the area 
ventralis can be clearly traced into the isthmus region, where it 
is represented by the fasciculus longitudinalis medialis, the 
somatic motor trochlear nucleus and the somatomotor tecto-bulbar 
tract. The remaining nuclei and fibre tracts of the isthmus 
region constitute a more or less longitudinal zone, which is not 
clearly continuous with any of the rhombencephalic zones. 
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CHAPTER VI 
MESENCEPHALON 
INTRODUCTION 
In the preceding chapter the structure of the rhombencephalon 
has been dealt with. We now pass to the midbrain which, in 
contrast to the rhombencephalon, is only feebly developed. 
As in all chapters about the several brainparts, the gross 
anatomy, ventricular grooves, nuclear masses and fibre 
connections will be discussed consecutively. With regard to the 
fibre connections it should be reemphasized that only the course 
of some major fibre streams could be adequately analysed. 
The latimerian midbrain has already been studied by several 
investigators: Millot and Anthony ('65); Northcutt and Neary 
('75); Nieuwenhuys et al. ('77) and Northcutt et al. ('78). 
GROSS STRUCTURE 
The midbrain of Latimeria can be divided into a dorsal 
tectum mesencephali and a ventral tegmentum mesencephali. The 
boundary between these two regions is not indicated by any 
externally visible landmark. Its ventricular cavity shows two 
longitudinal grooves, the sulcus tegmentalis and the sulcus 
lateralis mesencephali. The rostral boundary of the mesencephalon 
can be considered as passing from the commissura posterior to the 
tuberculum posterius. The caudal boundary of the mesencephalon 
is dorsally marked by the trochlear decussation, and ventrally 
by the fovea isthmi, a shollow depression in the bottom of the 
ventricle at the level of the caudal part of the oculomotor 
nucleus. 
VENTRICULAR GROOVES 
The following ventricular sulci can be distinguished in the 
mesencephalon (fig. 28). 
The sulcus medianus inferior is well defined througout the 
entire brain stem and delineates the raphe at the ventricular 
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side (fig. 16). 
The sulcus isthmi is a very distinct groove, which passes 
obliquely over the isthmus region of the rhombencephalon. 
Rostrally this groove extends over a short distance into the 
mesencephalon (fig. 15). 
The sulcus tegmentalis passes longitudinally over the 
tegmentum mesencephali and extends caudally into the isthmus 
region. In the rostral part of the tegmentum mesencephali the 
sulcus tegmentalis marks the dorsal boundary of the nucleus of 
the fasciculus longitudinalis medialis (fig. 17). This sulcus 
has been indicated by Millot and Anthony ('65) as the sulcus 
limitans of His. However, since this sulcus is not continuous 
with the sulcus separating the rhombencephalic intermedio-
ventral and intermediodorsal columns, I do not agree with the 
interpretation of these two authors. 
The sulcus lateralis тезепаерНаІъ marks the widest extent of 
the mesencephalic ventricular cavity. As in urodeles (Herrick, 
'48; Opdam and Nieuwenhuys, '76) the boundary between the tectum 
and the tegmentum mesencephali is situated well below this 
sulcus (fig. 16). 
The sulcus medianus superior marks the dorsal line of fusion 
of the lateral walls of the neural tube. It is distinct throughout 
the entire tectum. 
NUCLEAR MASSES 
As regards the structure of the tectum the pregent 
observations concur with those of Northcutt and Neary ('75). As 
shown in figure 27a the tectum mesencephali contains three major 
zones, i.e. from the inner surface outwards: periventricular, 
central and superficial. The periventricular zone consists of 
small (6 .urn) round and bipolar cells, which are arranged in a 
number of compact, concentric laminae. The central zone contains 
rather loosely arranged medium-sized (10.um) ellipsoidal cells. 
The superficial zone is mainly occupied by optic fibres. 
One delimitable cell mass of the tectum remains, the nucleus 
mesencephaliaus nervi trigemini (fig. 16). This nucleus consists 
of very large (52 .xm.) , ellipsoidal and irregular perikarya, which 
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constitute a dorsomedian strip in the caudal two-thirds of the 
tectum (fig. 28). 
The tegmentum mesencephali comprises two somatomotor cell 
masses (the trochlear and oculomotor nuclei), a somatomotor 
coordination centre (the nucleus of the fasciculus longitudinalis 
medialis), and the griseum superficiale isthmi et mesencephali. 
The nualeus nervi troahlearis (figs. 14, 15) and the nucleus 
nervi ooulomotovii (fig. 16) are well developed and consist both 
of medium-sized, fusiform and triangular cells (21,urn). 
The nucleus of the fasaiaulus longitudinalis medialis (fig. 
17) is situated in the front part of the mesencephalic 
tegmentum, directly rostral to the oculomotor nucleus, and 
occupies a periventricular position. It is composed of large 
(35,urn) ellipsoidal and polygonal cells. 
The griseum superficiale isthmi et mesencephali. The 
submeningeal zone of the tegmentum isthmi contains a conspicuous 
cell mass, consisting of densely packed, small (6,um), granular 
cells (figs. 14, 15). Rostrally this cell mass extends along the 
ventrolateral surface of the midbrain, attaining the level of 
the oculomotor nucleus (fig. 16). This nucleus has already been 
observed by Millot and Anthony ('65) and Lemire ('71), who 
designated it as "ganglion de 1'isthmic", and by Northcutt ('77) 
who termed it "superficial isthmal nucleus". Since it is unlikely 
that the cell mass in question is fully homologous to the nucleus 
isthmi or ganglion isthmi of other vertebrate groups (Thors and 
Nieuwenhuys, '79), it is named provisionally: griseum super-
ficiale isthmi et mesencephali. 
FIBRE TRACTS 
As shown in figure 30, the following pathways could be traced 
in the latimerian midbrain: 
Tractus tectobulbaris (figs. 6-16). The most prominent 
efferent system of the tectum is the tractus tectobulbaris. Its 
fibres assemble in the central zone from which they course 
ventralward, undergo a partial decussation ventral to the 
trochlear nucleus, and then turn caudally to form a bundle 
situated just ventral to the fasciculus longitudinalis medialis. 
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Tractus tectothalamicus. From the dorsal part of the central 
zone of the tectum fibres collect to form the tractus tecto-
thalamicus. This tract runs rostrally, dorsolateral to the 
commissura posterior, and ends in the dorsal thalamus (fig. 17). 
Traatus opticus. The optic nerve fibres decussate in the 
chiasma ridge after which they assemble in the optic tract. The 
latter passes dorsocaudally through the superficial zone of the 
diencephalon. On approaching the tectum mesencephali this bundle 
bifurcates into a tractus opticus lateralis and a tractus opticus 
medialis (fig. 17). The latter follows the medial border of the 
tectum through the superficial zone. Caudally it decreases, but 
seems to reach the most caudal part of the tectum. The other 
branch passes laterally, following the lateral border of the 
tectum (fig. 16). In the transitional zone between diencephalon 
and mesencephalon the tractus opticus gives off fibres to a cell 
mass which I have tentatively named corpus geniculatum laterale 
(see chapter VIII). 
Tractus spino-mesencephalicus or sptno-teatalis. This tract 
ascends toward the tectum mesencephali through the rhombencephalon 
in a ventromedial position (figs. 5-13). Entering the isthmus 
region the spino-tectal fibres arch dorsally to reach the tectum 
(fig. 16). At the level of the isthmus the tractus spino-tectalis 
could not be differentiated fully from the lemniscus lateralis 
(fig. 15). 
Tractus mesencephalicus nervi trigemini. The axons of the 
cells of the mesencephalic nucleus of V collect in the most 
dorsomedial part of the tectum and run caudally to the isthmus 
region. At the level of the trochlear nucleus they arch ventrally 
around the ventricular cavity (fig. 15). Then the mesencephalic 
root runs caudally through the rhombencephalon close to the 
ventricular cavity, and joins the anteromedial root of the 
trigeminal nerve. 
Commissura teati mesencephali. This sheet of crossing fibres 
extends from the posterior commissure to the most caudal part 
of the tectum. Its fibres spread through the central zone of 
the tectum and seem to be commissural between both tectal halves 
(fig.16). 
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Fasciculus longitudinalis lateralis or lemniscus lateralis. 
The nucleus dorsalis and nucleus intermedius of the area octavo-
lateralis both give rise to internal arcuate fibres that cross 
the raphe of the rhombencephalon area and ascend as the 
lemniscus octavolateralis lateral to the fasciculus 
longitudinalis medialis (fig. 13). Reaching the midbrain the 
lemniscus lateralis arches dorsally and terminates in the 
subtectal part of the mesencephalon, which is called the torus 
semicircularis. Nevertheless, in Latimeria a nucleus tori semi-
circularis cannot be clearly delineated. 
The remaining fibre connections of the midbrain, i.e. the 
tractus mesencephalocerebellaris and brachium conjunctivum will 
be dealt with in Chapter VII, whereas the fasciculus retroflexus, 
the tractus strio-tegmentalis and the tractus thalamo-tegmentalis 
will be discussed in Chapter VIII. "
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DISCUSSIOH 
In the preceding section the ventricular sulcal pattern, the 
cell masses and the fibre connections in the latimerian 
midbrain have been described. The lateral walls of the 
mesencephalon are sculptured by several longitudinal sulci, 
among which the distinct sulcus tegmentalis and sulcus lateralis 
mesencephali may be mentioned. It is however important to note 
that none of these could be traced into continuity with any of 
the rhombencephalic sulci. Only two rhombencephalic sulci, the 
sulcus medianus inferior and superior, are also distinguishable 
in the mesencephalon. Apart from the tectum only five cell 
masses could be delineated in the midbrain: the nucleus 
mesencephalicus of V, the somatomotor nuclei of III and IV, a 
component of the reticular formation (the nucleus of the 
fasciculus longitudinalis medialis), and the griseum superficiale 
isthmi et mesencephali. The following pathways, which are 
described in this chapter, could be distinguished: two efferent 
components of the tectum, the tractus tectobulbaris and the 
tectothalamicus; two afferent components of this centre, the 
tractus spinotectalis and tractus opticus; the tractus 
mesencephalicus nervi trigemini and the lemniscus lateralis. The 
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remaining fibre connections of the midbrain, i.e. the 
mesencephalocerebellar tract, the brachium conjunctivum, the 
fasciculus retroflexus, the striotegmental and thalamotegmental 
tract will be discussed in chapter VII and VIII. 
As regard the morphological pattern of the mesencephalic cell 
masses and fibre tracts, the following can be said: the sulcus 
limitans does not extend into the mesencephalon and, thus, a 
morphological landmark for subdividing this region into a basal 
plate and an alar plate is lacking. However, the most ventral 
part of the tegmentum mesencephali represent a rostral continuation 
of the rhombencephalic and isthmic area ventralis and the dorsal 
boundary of this area is marked by the rostral part of two sulci, 
the sulcus tegmentalis and the sulcus isthmi. Because this ventral 
area contains two primary somatomotor nuclei (the nucleus of III 
and IV) and a somatomotor coordination centre (the nucleus of 
the fasciculus longitudinalis medialis), its functional designation 
as somatomotor seems to be warranted. The remainder of the mid­
brain, i.e., the dorsal part of the tegmentum and the tectum, may 
be tentatively interpreted as primarily somatosensory in nature. 
This view is based on the following, partially circumstantial, 
pieces of evidence. (1) The nucleus mesencephalicus of V, which 
occupies the most dorsal part of the midbrain belongs to the 
general sensory category. (2) As in the most anamniotes the 
tectum is the major endstation of the special somatosensory 
optic nerve. (3) It has been shown that in the dipnoans, a group 
of fishes which is closely related to Latimeria, optic nerve fibres 
in the midbrain pass not only the tectum, but also the rostral 
part of the griseum superficiale isthmi et mesencephali (Clair-
ambault and Flood, '75; Northcutt, '77, ' Оа). However, in Latimeria 
this connection could not be established. (4) In most groups of 
fishes the lateral part of the tegmentum mesencephali is 
occupied by a large special somatosensory relay centre. This 
centre, the nucleus tori semicircularis, receives ascending 
fibres from the area octavolateralis by way of the lateral 
lemniscus. Although in Latimeria a nucleus tori semicircularis 
cannot be delineated, an ascending octavolateral tract, 
terminating in the subtectal zone of the midbrain is present. 
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CHAPTER VII 
CEREBELLUM 
INTRODUCTION 
As has already been mentioned in chapter V, the 
rhombencephalon comprises two brain parts, namely the 
rhombencephalon sensu strictiori and the cerebellum. The 
cerebellum of Latimeria has already been the object of several 
investigations: Millot and Anthony ('56, '65), Nieuwenhuys 
('67) and Lemire ('71). These studies revealed that the 
cerebellum of Latimeria is well developed. In this chapter the 
general morphology, the microstructure and fibre connections 
of this brainpart will be discussed. 
GROSS STRUCTURE 
On the latimerian cerebellum a corpus cerebelli and a lobus 
vestibulo-lateralis can be distinguished. The latter comprises 
a pars medialis and laterally a pair of extremely large 
auriculae (fig. la). 
The corpus cerebelli has evaginated dorsally and encloses 
a rather narrow ventricular cavity. Caudally, the corpus 
cerebelli passes over into the pars medialis of the lobus 
vestibulo-lateralis, and caudo-laterally into the auriculae. 
On the huge auriculae cerebelli an upper leaf and a lower leaf 
can be distinguished. The lower leaves of the auriculae are 
caudally continuous with the area octavolateralis. The upper 
leaves are connected with the pars medialis of the lobus 
vestibulo-lateralis. The auricula contains a large lateral 
recess, which is laterally bounded by an extension of the tela 
chorioidea ventriculi quarti. 
MICROSTRUCTURE 
The three characteristic layers -the molecular, the Purkinje 
and the granular- can be identified in the corpus as well as in the 
lobus vestibulo-lateralis of the latimerian cerebellum (fig. 27b). 
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The molecular layer occupies the submeningeal zone of the 
cerebellum. This layer is wide in the corpus cerebelli, but 
narrower in the auricles. The molecular layer of the lower leaf 
is continuous with the crista cerebellaris which covers the area 
octavo-lateralis (fig. 10). In the molecular layer scattered 
stellate cells O.um) are found (fig. 27b). 
The Purkinje cells are arranged in a regular layer, one to two 
cells thick. This layer extends through the entire wall of the 
corpus cerebelli, the upper leaf and the most rostral part of 
the lower leaf (figs. 11, 12). I do not agree with the findings 
of Millot and Anthony ('65) and Lemire ('71) that in the 
auriculae the Purkinje cells are smaller and less regularly 
arranged than in the corpus cerebelli. 
The granular layer contains a great number of small elements 
(5.urn), which resemble in every respect the granule cells of 
other gnathostomes and larger scattered Golgi cells (14,urn). 
The granular layer of the corpus cerebelli is rostrocaudally 
continuous with the griseum superficiale isthmi et mesencephali 
(figs. 13, 14). 
ΈΙΒΕΣ TRACTS 
The fibre connections of the latimerian cerebellum have been 
described by Millot and Anthony ('65) and Lemire ('71). My 
observations of these connections are in general accord with the 
findings of these authors. The following afferent systems are 
found (fig. 30): 
Tractus spino-cerebellaris. This tract ascends towards the 
corpus cerebelli, through the rhombencephalon in a ventrolateral 
position (figs. 6-13). The greater part of the spino-cerebellar 
system ends in the ipsilateral half of the corpus cerebelli, but 
some of its fibres decussate in the caudal part of the corpus 
cerebelli (fig. 12). Spino-cerebellar fibres crossing the midline 
prior to their entrance into the corpus cerebelli, as described 
by Lemire ('71) were not observed. 
Tractus olivo-aerebellaris. Fibres originating from the 
contralateral inferior olive join the spino-cerebellar tract. 
Their site of termination could not be established but probably 
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they terminate in the cerebellum and represent the tractus 
olivo-cerebellaris (fig. 5). 
Traatus lateralis asaendens (figs. 7-13). The posterior 
lateral line nerve enters the brain stem and runs to the 
dorsolateral portion of the nucleus intermedius, where it 
bifurcates into ascending and descending branches. The ascending 
branch forms a distinct bundle within the territory of the 
nucleus intermedius, and extends rostrally ventral to the crista 
cerebellaris giving off fibres that terminate about the cells 
of nucleus intermedius. At the level of union of the upper and 
lower leaf of the auricle, ascending root fibres bend dorsally 
to enter the upper leaf of the auricle. Some of its fibres 
decussate in the pars medialis of the lobus vestibulo-lateralis 
(figs. 10-12). 
Traetus mesencephalo-cerebellaris or traatus tegmento-
oerebellaris (figs. 14-17). The fibres of this system originate 
from the midbrain tegmentum, and pass caudally through the 
griseum superficiale isthmi et mesencephali. Then they arch 
dorsally and enter the corpus cerebelli to terminate in the 
granular layer. Some of its fibres decussate in the caudal part 
of the corpus cerebelli together with fibres of the spino-
cerebellar tract (fig. 12). 
Only a single efferent system of the latimerian cerebellum 
could be distinguished, namely the brachium conjunctivum. 
The brachium conjunctivum leaves the cerebellum in the 
region of the nucleus cerebelli and forms a conspicuous 
decussation in the most caudal part of the midbrain (figs. 14, 
15). Immediately after crossing, the tract splits into an 
ascending and a descending limb. The descending limb could be 
traced over only a short distance. The ascending limb could be 
traced through the midbrain tegmentum towards the nucleus of III 
(fig. 16). 
DISCUSSION 
In the preceding section the structure and fibre connections 
in the latimerian cerebellum have been described. It is composed 
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of two parts, a corpus cerebelli and a lobus vestibulo-lateralis, 
which latter comprises a medial part and a pair of auriculae. 
With regard to the microstructure, it may be said that the three 
characteristic layers are present in both the corpus and the 
lobus vestibulo-lateralis. The following pathways could be 
distinguished: one efferent component of the cerebellum, the 
brachium conjunctivum, and four afferent components of this 
centre, the tractus spinocerebellaris, the tractus olivo-
cerebellaris, the tractus lateralis ascendens and the tractus 
mesencephalocerebellaris. 
As we have seen, the corpus cerebelli is dorsally evaginated 
and contains a slit-like vertically and longitudinally oriented 
ventricular cavity. This condition is reminiscent of that found 
in the corpus cerebelli of the Holostei, a primitive 
actinopterygian group. However, a marked difference between the 
cerebellum of Latimerta and that of the Holostei (or indeed 
the Actinopterygii in general), is that in the latter a subtectal 
cerebellar extension, the válvula cerebelli, is present, which 
structure is entirely lacking in the former. The extraordinary 
size of the lobus vestibulolateralis is doubtless related to 
the strong development of the lateral line system. With regard 
to both its shape and its relation to the choroid roof of the 
fourth ventricle, the vestibulolateral lobe of Latimeria shows a 
striking resemblance to the corresponding structure in 
Chondrichthyes. 
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CHAPTER Vili 
DIENCEPHALON 
INTRODUCTION 
In the present chapter a description of the gross anatomy, 
ventricular grooves, nuclear masses and fibre connections of 
the latimerian diencephalon will be given. After these 
descriptive sections the morphological and functional pattern 
of the diencephalon of Latimeria will be considered in light of 
findings in groups of fishes with taxonomie positions close to 
that of Latimeria. 
The literature of the diencephalon of Latimeria comprises 
only the papers of Millot et al. ('64) and Millot and Anthony 
('65). 
GROSS STRUCTURE 
The diencephalon of Latimeria has principally maintained the 
embryonic tube-shaped condition. The rather thin lateral walls 
bound a slit-like median ventricle, which ventrorostrally tapers 
into the infundibulum. Dorsally the lateral walls of the 
diencephalon are interconnected by the habenular commissure. 
Rostral to this commissure the diencephalon is roofed by the 
tela diencephali, which rostrally passes over into the velum 
transversum. Caudal to the habenular commissure, the tela 
diencephali thins out to form the two vesicles of the pineal 
complex. The velum transversum is attached to the lateral brain 
walls in front of the habenulae. A plane passing from this point 
to the caudal border of the chiasma ridge can be defined as the 
rostral boundary of the diencephalon. 
The caudal boundary of the diencephalon runs from the 
posterior commissure to the tuberculum posterius. The tuberculum 
posterius is an intraventricular protrusion of the brain wall, 
which splits off a recess from the ventricular system. This 
recess, the recessus posterior hypothalami, represents the 
ventrocaudal part of the third ventricle. 
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The gray matter of the diencephalon can be subdivided into 
the four longitudinal regions of Herrick ('10) and Kuhlenbeck 
('29), i.e. the epithalamus, dorsal thalamus, ventral thalamus 
and hypothalamus. The boundaries between these four regions are 
in many places marked by ventricular sulci. 
VENTRICULAR SULCI 
The following ventricular sulci in the diencephalon could 
be distinguished (figs. 29a and 29b). 
The sulcus intrahabenularis is a short groove within the 
habenular ganglion, present on both sides. This sulcus is 
sometimes considered as separating dorsal and ventral habenular 
nuclei, but just as in Polypterus (Nieuwenhuys and Bodenheimer, 
'66) there are no cytoarchitectonic differences between the parts 
of the habenula dorsal and ventral to the sulcus. 
The sulcus diencephaliaus dorsalis (or sulcus subhabenularis) 
is a distinct sulcus delimiting the ganglion habenulae ventrally. 
Caudally it extends to the insertion of the epiphysis. Because 
of its distinctness there are no difficulties in defining the 
habenular ganglia. 
The sulcus diencephalicus médius is a deep distinct sulcus, 
dividing the thalamus clearly into a dorsal and a ventral part 
although, as has already been mentioned by Millot et al. ('64), 
its caudal part does not coincide exactly with cytoarchitectural 
boundaries. Rostrally, the sulcus ends at the upper margin of the 
nucleus preopticus magnocellularis. In dipnoans this sulcus also 
represents a bounding sulcus. However, the finding of Holmgren 
and van der Horst ('25) that in Neoceratodus the sulcus 
diencephalicus médius is caudally continuous with the sulcus 
limitans, could not be confirmed in Latimeria. 
The sulcus diencephalicus ventralis is a short and shallow 
sulcus, bounding in part the thalamus ventralis and the 
hypothalamus. This sulcus caudally ends at the upper margin of 
the nucleus tuberculi posterioris. 
The sulcus hypothalamicus.Within the hypothalamic area, 
several sulci occur. The most prominent of these, which passes 
nearly horizontally, has been indicated as sulcus hypothalamicus. 
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As far as can be judged from the material available, this sulcus 
is a rather constant feature. 
The sulcus intrathalamiaus appears in the caudal part of the 
thalamus. This sulcus does not coincide with the boundary 
between the dorsal and ventral parts of the thalamus. It 
corresponds to the sulcus thalamicus dorsalis of Millot et al. 
('64). 
The sulcus preopticus is a distinct and deeo sulcus, which 
marks the boundary between the nucleus preopticus parvo-
cellularis and magnocellularis. The most rostral part of this 
sulcus represents the deepest point of the lateral recess of the 
third ventricle on both sides of the optic chiasma. 
NUCLEAR MASSES 
As has already been mentioned the diencephalon proper of 
Latimeria can be divided into the epithalamus or habenular 
region, the thalamus dorsalis, the thalamus ventralis and the 
hypothalamus. 
The epithalamus comprises the neuronal habenular ganglia and 
two epithelial structures, the tela diencephali and the pineal 
complex. 
The habenulae, bounded ventrally by a deep sulcus 
diencephalicus dorsalis, constitute two distinct protuberances, 
bulging into the ventricular cavity. The two habenular ganglia 
are not equal in size. The medial surface of the habenulae is 
sculptured by a short intrahabenular sulcus. As already mentioned 
there are no cytoarchitectural differences between the parts 
separated by this sulcus. The cells of the habenular ganglion are 
small (5-7 ,um) and deeply stained. They are tightly packed 
in a layer, bounding the ependymal surface of the ganglion. The 
pineal complex consists according to Hafeez and Merhige ('77), 
of two vesicles representing parapineal and pineal organs. As 
shown in figure 29 these two vesicles openly communicate with 
each other and caudal to the habenular commissure with the 
diencephalic ventricle. Notwithstanding the deformation of this 
area, in our material a sinistral position of the pineal 
complex is evident. 
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The dorsal thalamus is situated between the sulcus 
diencephalicus dorsalis and the sulcus diencephalicus médius. 
Rostrally this area protrudes into the third ventricle and 
caudally it merges with the mesencephalic gray. A short sulcus, 
the sulcus mtrathalamicus passes over the caudal part of the 
dorsal thalamus. As already mentioned this sulcus does not 
coincide with any cytoarchitectural boundary. The dorsal 
thalamus can be subdivided into two regions, the pars dorsalis 
and the pars ventralis (fig. 29a). The cells of the former are 
disposed in a rather dense layer at the ventricual wall, this 
layer being dorsally thicker than at the ventral side (fig. 20). 
The pars ventralis of the dorsal thalamus shows a moderate cell 
density but no special cellular arrangement (figs. 19 and 20). 
The cells of both the pars dorsalis and the pars ventralis are 
lightly stained and medium-sized (^.um). 
The ventral thalamus is represented by a strip of tissue 
which is oriented obliquely from dorsorostral to ventrocaudal 
(Nieuwenhuys et al., '77). Its boundary coincides dorsally 
approximately with the sulcus diencephalicus medium and 
ventrally with a line connecting the dorsal surface of the optic 
chiasma with the tuberculum posterius. Caudally, the ventral 
thalamus borders on the nucleus of the fasciculus longitudinalis 
medialis (fig. 29a). Dorsorostrally this area extends around the 
nucleus preopticus magnocellularis and grades into the gray matter 
of the nucleus preopticus superior. Ventrorostrally the ventral 
thalamus passes over into the nucleus preopticus parvocellulans. 
In the ventral thalamic nucleus the cells constitute a rather 
loosely disposed periventricular layer. However, in its most dorsal 
part its cells are more compactly arranged. The cells are small 
(8.urn), round or ellipsoid m shape and lightly stained (figs. 19 
and 20). 
The hypothalamus surrounds the most ventral part of the third 
ventricle and tapers into the infundibulum. Caudally, the 
hypothalamic gray consist of a periventricular layer of small 
cells (5,urn), which are densely packed without showing a special 
arrangement (fig. 19). The rostral part of the hypothalamus can 
be subdivided into separate dorsal and ventral parts. The cyto-
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architectural boundary between these parts does not coincide with 
the sulcus hypothalamicus. The dorsal part of the hypothalamus 
also contains a periventricular layer of densely packed cells, 
but here a second, more peripherally located zone of cells is 
also present (fig. 21). Besides the ventricular gray, the 
hypothalamus contains only one distinct nuclear mass, the nucleus 
lobi lateralis (figs. 20 and 21). This nucleus consists of 
densely packed small (9 .um) cells which cap the dorsal part of 
the hypothalamus. Throughout most of its extent this nucleus can 
be clearly delineated, but ventrocaudally it merges with the 
periventricular gray. 
Three cell masses in the diencephalon occupy a submeningeal 
position; these are the dorsorostral part of the ventral 
thalamus, the nucleus lobi lateralis and the ventral part of 
the nucleus tuberculi posterioris (fig. 29b). The nucleus 
tuberculi posterioris, which is bounded by the ventral 
thalamus and the hypothalamus, consists of rather diffusely 
arranged, small cells (9.urn). 
The pretectal region. It is easy to understand where this 
region lies in the brain, of an anamniote, but is has been 
impossible to precisely define its boundaries. In Latimeria the 
pretectal region may be designated as that brain part lying 
rostral to the tectum and ventrolateral to the commissura 
posterior (fig. 17). In this area some delimitable cell masses 
could be distinguished. 
The nucleus oommissurae posterioris occupies a subependymal 
postion among the posterior commissure fibres and is constituted 
by rather loosely arranged, small (в.ит) round and ellipsoidal 
cells (fig. 17). 
The corpus genioulatum laterale is situated lateral to the 
nucleus commissurae posterioris (fig. 17) and consists of 
scattered, medium-sized (11,um) ellipsoidal cells. Because of its 
optic connections it can be termed tentatively the corpus 
geniculatum laterale. However, a projection of this cell mass to 
the telencephalon could not be established. Perhaps this cell 
mass is not the homologue of the lateral geniculate body in land 
vertebrates but rather a pretectal cell group as Northcutt and 
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Butler ('80) have argued for Lepisosteus. 
FIBRE TRACTS 
In spite of the imperfect state of the material, which is 
probably due to its delayed fixation, some principal fibre 
systems could be analysed. 
Stria medullaris. This bundle appears to have three 
components, the tractus palliohabenularis, the tractus olfactorius 
habenulae dorsalis and the tractus olfactorius habenulae 
ventralis, which will be discussed in chapter IX. In the caudal 
part of the telencephalon these three components unite in the 
stria medullaris, a bundle which ascends through the pars 
dorsalis thalamis to the epithalamus (fig. 30a). In the habenular 
commissure the fibres of the stria medullaris cross and possible 
a large percentage of its fibres course back to the telencephalon, 
thus forming a true commissural system. 
Fasa-iaulus basalis Lelencephali. The basal forebrain bundle 
arises from a number of telencephalic areas, (see chapter IX) 
and runs caudalward through the telencephalon medium to the 
diencephalon. Here the bundle splits up into five components 
(cf. Millot et al., '64). In the rostral part of the diencephalon, 
the basal forebrain bundle divides into dorsal and ventral parts 
(figs. 19 and 20). The fibres of the former arch upward and fan 
out in the pars dorsalis thalami. The fibres of which make up 
the ventral part of the basal forebrain bundle can be traced 
into the tegmental and peduncular regions of the midbrain and 
into the hypothalamus. Within the ventral part of the basal 
forebrain bundle a separate fascicle can be detected throughout 
its extent. This fascicle,which consists of thin, very tightly 
packed fibres connects the septum and the tuberculum olfactorium 
with the tuberculum posterius: the tractus striotubercularis 
According to Nieuwenhuys ('65) this fascicle probably represents 
the medial forebrain bundle of other vertebrates. 
Fasciculus retroflexus. This fasciculus consists of 
unmyelinated, thin and very tightly packed fibres. The fibres 
descend from all parts of the habenular ganglion into the pars 
dorsalis thalami. Here they turn caudalward as distinct bundles 
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until they reach the tegmentum mesencephali (fig. 17) where they 
are lost. However, it may be assumed that these fibres, just as 
in other vertebrates, terminate in the interpeduncular nucleus. 
Traotus thalamotegmentalis (figs. 16 and 17). From the 
dorsal thalamus efferent fibres pass to the tegmentum and isthmus 
regions. Some of these fibres pass diffusely through the neuropil 
of these regions, but most of them constitute well-fasciculated 
bundles. Upon entering the mesencephalon, the tractus thalamo-
tegmentalis joins the tractus striotegmentalis. 
Traotus thalamopeduneularis. In sagittal sections fibres 
from the pars dorsalis thalami could be traced to the tegmentum 
mesencephali. The fibres of this thalamo-peduncular tract run 
from the dorsal thalamus in ventral direction and turn then 
caudalward, passing parallel to the fasciculus retroflexus. The 
site of termination of this pathway could not be determined. 
Traotus hypothalamopedunaularis. In the rostrodorsal part 
of the hypothalamus, medial from the tractus strio-tubercularis, 
a distinct bundle appears (fig. 20). It fibres pass caudally 
dorsal to the tuberculum posterius (fig. 19). At the level 
of the posterior commissure the fibres of this tractus 
hypothalamo-peduncularis merge with the tractus strio-
peduncularis. 
Traotus thalamo-hypothalamious rostralis. In the pituitary 
stalk fibres could be stained with techniques for neuro-
secretory material, i.e. performic acid-Alcian Blue according 
to Adams and Sloper ('56), chrome hematoxylin according to 
Bargman ('49), and Aldehyde-fuchsin (AF) after treatment with 
Gomori's oxidation mixture (Gabe, '53). These neurosecretory 
fibres could be traced from the commissura postoptica and 
ventral thalamus through the hypothalamus dorsalis to the 
pituitary stalk. However, it is possible that these fibres take 
their origin in the preoptic region which is situated rostral to 
the ventral thalamus. According to Millot et al. ('64) these fibres 
probably originate from the thalamus and partly decussate in the 
commissura postoptica. 
Traotus thalamo-hypothalamious oaudalis. The tractus thalamo-
hypothalamicus caudalis consists of unmyelinated thin and very 
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tightly packed fibres. Its fibres originate from the tuberculum 
posterius, decussate in the commissura tuberculi posterioris and 
run into the ventrolateral walls of the pituitary stalk as 
distinct bundles (figs. 19-22). Contrary to the rostral tract 
discussed above this fibre system could not be demonstrated with 
techniques for neurosecretory material. 
Traotus dorso-ventralis thalami. In sagittal sections some 
fibres are observed which probably interconnect the dorsal and 
ventral parts of the thalamus. 
Tractus opticus. The optic tract runs caudally from the optic 
chiasm as a massive bundle along the lateral wall of the 
diencephalon. It is likely that this tract during its course 
through the diencephalon issues fibres to various thalamic 
centres. Such connections have been observed in experimental 
studies on the primary optic system in a variety of anamniote 
species: Petromyzonts (Northcutt and Przybylski, '78; Kosareva, 
'80), Chondrichthyans (Ebbesson and Ramsey, '68; Graeber and 
Ebbesson, '72; Northcutt, '79; Ebbesson and Meyer, '80; Smeets, 
'81), Dipnoi (Clairambault and Flood, '75; Northcutt, '77; 
Northcutt, '77; Northcutt, '80), Actinopterygians (Vanegas and 
Ebbesson, '73; Anders and Hibbard, '74; Repérant et al., '76; 
Northcutt and Butler, '76; Springer and Landreth, '77) and 
Amphibians (Riss et al., '63; Knapp et al., '65; Jakway and Riss, 
'72; Fritzsch, '80; Levine, '80). However in our material the 
only diencephalic centre for which such a connection could be 
observed was the corpus geniculatum laterale. At the level of 
the commissura posterior it bifurcates into a medial and a 
lateral division. The medial optic tract begins to fan out at 
the rostral edge of the tectum and forms a superficial layer. 
The lateral tract runs horizontally, following the lateral 
border of the tectal formation. 
Commissura posterior. This commissure is situated in the 
most rostral part of the tectum, but it was almost impossible 
to make out any origins or destinations of its constituent 
fibres. However some posterior commissure fibres could be 
traced through the nucleus commissurae posterioris in a caudo-
ventral direction to the tegmentum mesencephali. 
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DISCUSSION 
In the preceding section the ventricular sulcal pattern, the 
cell masses and the fibre connections in the diencephalon of 
Latimeria have been described. The rather thin lateral walls of 
the diencephalon are sculptured by seven longitudinal sulci, 
namely the sulcus intrahabenularis, the sulcus diencephalicus 
dorsalis, the sulcus diencephalicus médius, the sulcus 
diencephalicus ventralis, the sulcus hypothalamicus, the sulcus 
mtrathalamicus and the sulcus preopticus. Apart from the four 
longitudinal regions i.e. the habenula, the thalamus dorsalis, 
the thalamus ventralis and the hypothalamus, four cell masses 
could be delineated: the nucleus commissurae posterions, the 
corpus geniculatum laterale, the nucleus lobi lateralis and the 
nucleus tuberculi posterions. Although the quality of the 
material available did not allow a detailed analysis of the fibre 
systems, the following pathways could be distinguished: stria 
medullans, fasciculus basalis telencephali, fasciculus retro-
flexus, tractus thalamotegmentalis, tractus thalamo-pedunculans, 
tractus hypothalamo-pedunculans, tractus thalamo-hypothalamicus 
caudalis and rostralis, tractus dorso-ventralis thalami, tractus 
opticus and commissura posterior. In the ensuing discussion, 
after some general notes on the establishment of the homologies 
in the diencephalon, the practical validity of the criteria for 
establishing homologies between the parts of the diencephalon of 
Latimeria and the parts of the diencephalon of related species 
will be tested. 
The problem of establishing homologies is a central one m 
comparative morphology. Precisely this problem has been actively 
debated in relation to the diencephalon of lower vertebrates. In 
fact this region served as one of the major battlegrounds on 
which the problem of homology has been fought out (see e.g. 
Kuhlenbeck, '29; Herrick, '33; Bergquist, '32, and more recently 
Nieuwenhuys and Bodenheimer, '66). A short survey of the 
different ways, m which it has been attempted to solve this 
problem, will now be presented. In 1893 His divided the 
diencephalon into three longitudinal zones, namely, an 
epithalamus, thalamus and hypothalamus. In 1910, Herrick found 
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that in amphibians there is a constant pattern of three 
horizontal sulci which divide the diencephalon into four 
longitudinal regions, i.e. the epithalamus, pars dorsalis 
thalami, pars ventralis thalami, and hypothalamus. Herrick held 
that the sulci divided regions which are functionally as well as 
morphologically distinct. Kuhlenbeck ('27, '29) held that the 
brains of all vertebrates are built up on the same structural 
plan (Bauplan). This structural plan comprises, according to 
Kuhlenbeck a constant number of fundamental regions, the 
boundaries of which are indicated by ventricular sulci. In 
Kuhlenbeck's opinion regions of different brains occupying a 
corresponding position in the Bauplan are to be considered 
homologous, regardless their structure or fibre connections. In 
this way the three horizontal sulci, i.e. the sulcus dorsalis 
thalami, the sulcus médius thalami and the sulcus ventralis 
thalami, came to be basis upon which homologization in the 
diencephalon was accomplished. 
A totally different approach to the establishment of 
homologies has been indicated by Bergquist ('32) and Källen ('51). 
These authors held that nuclear structure as observed in the 
embryonic brain is important, with sulci and fibre connections 
being of no assistance in the establishment of homologies. They 
felt that most sulci were secondary to cellular proliferation 
and that even in the adult these sulci generally lie in the 
middle of the cytoarchitectonic units. 
More recently, Nieuwenhuys and Bodenheimer ('66), have also 
adressed the question how homologies can be established in the 
diencephalon. They have tested the practical validity of the 
three criteria employed by previous authors, i.e. ventricular 
sulci, nuclear boundaries and fibre connections and have 
concluded, that there is, at least within the class of 
Osteichthyes, no pan-diencephalic parallelism among the results 
obtained by means of all three, (i.e. sulci, cytoarchitectonic 
differences, fibre connections) or between any two, of the 
criteria used to the establishment of homologies. These authors 
arrived at the conclusion that the relative or topological 
position of the neural grisea should be considered the principal 
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criterion. 
The results of the present investigation will now be discussed 
in relation with the three homology-criteria mentioned above. It 
could not be avoided that some of the conclusions arrived at have 
already been indicated by the names employed in the descriptive 
section. 
VENTRICULAR SULCI 
Seven sulci have been described in the diencephalon of 
Latimeria. We will begin with the dorsalmost of these sulci, the 
sulcus intrahabenularis. In Latimevia there are no cyto-
architectonic differences between the parts of the habenula 
situated dorsal and ventral to this sulcus, and therefore it 
qualifies as a sulcus within a nuclear mass, rahter than a 
boundary sulcus. A corresponding sulcus is found in cartilaginous 
fishes (Smeets et al., in prep.). 
The sulcus diencephalicus dorsalis, is in Latimevia very 
distinct and marks the boundary between the habenular ganglion 
and the thalamus. For this reason it may also be designated as 
sulcus subhabenularis. Corresponding relations are found in 
urodeles (Herrick, '48), lungfishes (Holmgren and van der Horst, 
'25; Gerlach, '33), and cartilaginous fishes (Smeets et al., in 
prep.). 
The sulcus diencephalicus médius is an extremely important 
structure since it has been used by many authors to subdivide 
the thalamus into a pars dorsalis and a pars ventralis. In 
Latimeria as well as in urodeles (Herrick, '48) this sulcus 
divides the thalamus clearly into these two entities which show 
a different cytoarchitectûre. A corresponding sulcus, which 
however does not always coincide exactly with the cyto-
architectural boundary between the dorsal and ventral thalamic 
moieties is also present in cartilaginous fishes and dipnoi. 
The sulcus diencephalicus ventralis is present, but is no 
more than a short and indistinct groove. Such also seems to be 
true for cartilaginous fishes, dipnoi and urodeles. 
The sulcus intrathalamicus divides the caudal part of the 
dorsal thalamus into a superior and an inferior region. Caudo-
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dorsal to the sulcus intrathalamicus another sulcus appears. 
These two sulci correspond with the sulcus diencephalicus 
dorsalis 2 and sulcus diencephalicus dorsalis 1, respectively, 
in cartilaginous fishes. In the latter group the sulcus 
diencephalicus dorsalis 1 marks the ventral border of the 
fasciculus retroflexus whereas in Latimeria the fasciculus 
retroflexus runs between these two sulci. The sulcus intra­
thalamicus of Latimeria is similar to the post-habenular sulcus 
dorsalis of Bergquist ('32) in all lower vertebrates and of 
Herrick ('48) in amphibians. 
NUCLEAR MASSES 
The latimerian diencephalon shows the four longitudinal 
regions of Herrick (40) and Kuhlenbeck ('29). 
The habenula. The habenular ganglia of Latimeria are 
obviously asymmetric with the left being the larger, as in 
cartilaginous fishes (Remali et al., 'SOa; Smeets et al., in 
prep.). In dipnoans and urodeles these structures are equal in 
size. Kemali et al. (' ОЬ) mentioned that in the frog a slight 
asymmetry of the habenular ganglia is present, with the left 
being larger than the right. 
The thalamus. Due to differences in cell size and density 
the latimerian thalamus can be subdivided into three areas: 
thalamus dorsalis, pars dorsalis, thalamus dorsalis, pars 
ventralis, and thalamus ventralis. The cells in the latter tend 
to show a laminar arrangement, whereas in dipnoi the cells in 
the dorsal part of the thalamus show this feature. Ambystoma 
(Herrick, '48) as well as the cartilaginous fishes (Smeets et al., 
in prep.), have some variations in cell density, but no distinct 
lamination in the thalamus. 
The hypothalamus. This region is unusual in that it extends 
forward under the telencephalon medium. On the basis of its 
cellular arrangement it can be divided into dorsal and ventral 
parts. Only one distinct column of cells, the nucleus lobi 
lateralis, has wandered some distance from the ventricle, and 
thus qualifies as a migrated nucleus. 
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FIBRE TRACTS 
Comparison of the fibre connections in the diencephalon of 
Latimeria with those in other anamniotes yields the following 
results. 
Stria medullaris. This is one of the most constant fibre 
systems in the vertebrate nervous system. It derives its fibres 
mainly from the preoptic region and from the telencephalon and 
terminates in the ganglion habenulae. The stria medullaris of 
Latimeria receives three components, the tractus pallio-
habenularis, the tractus olfactorius habenulae dorsalis, and 
the tractus olfactorius habenulae ventralis. The precence of 
a component originating from the preoptic nucleus could not be 
established. The first component, which.arises dorsally in the 
pallium, conforms to the dorsal pallio-habenular tract of the 
dipnoan Neoceratodus (Nieuwenhuys and Hickey, '65), to the 
cortico-habenular tract of Protopterus (Rudebeck, '45; 
Schnitzlein and Crosby, '67) and probably also to the tractus 
taeniae of actinopterygians (Nieuwenhuys, '63). It is also 
comparable to the cortico-habenular tract of cartilaginous 
fishes (Johnston, '11; Williams, '73). The remaining two 
components consist of fibres coming from the central olfactory 
tract which passes through the pallium. Whether or not the two 
olfacto-habenular tracts actually contain secondary olfactory 
fibres could not be made out with certainty. It seems possible 
that all the fibres which constitute these tracts join the 
central olfactory tract at levels caudal to the olfactory bulb. 
There is no evidence that a direct projection from the olfactory 
bulb to the hypothalamus as found in actinopterygian fishes 
(Finger, '75; Northcutt and Braford, '77) and in chondrichthyans 
(Ebbesson, '72) exist in Latimeria. 
The basal forebrain bundle. The largest telencephalic fibre 
system is the basal forebrain bundle. It is a complex fibre 
system interconnecting most parts of the hemispheres with various 
thalamic, hypothalamic and midbrain centres. In most groups of 
lower vertebrates two basal bundles, namely the fasciculus 
medialis telencephali and the fasciculus lateralis telencephali 
can be distinguished. Latimeria has only one forebrain bundle, 
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which interconnects the subpallial regions with the thalamus, 
the hypothalamus and the midbrain tegmentum. A similar condition 
is found in cartilaginous fishes though there the fibres 
interconnect the palliai as well as the subpallial regions with 
the more superior and more caudal parts of the lobus inferior 
hypothalami and with the midbrain tegmentum (Ebbesson, '72; 
Smeets, in prep.). In most actinopterygian fishes separate medial 
and lateral forebrain bundles can be recognized. Experimental 
studies have shown that the medial forebrain bundle contains 
fibres which connect the dorsal and lateral part of the pallium 
with the preoptic region, the pars ventrails thalami and the 
tegmentum mesencephali (Echteler and Saidel, '80). The lateral 
forebrain bundle contains both ascending and descending componentSf 
interconnecting the various parts of the area dorsalis with a 
number of diencephalic centres, among with the glomerulosuscomplex 
and the nucleus diffusus lobi lateralis hypothalami (Ito and 
Masai, '78; Ito et al., '80; Ebbesson, '80). In the forebrain 
bundle of dipnoans also medial and lateral components can be 
distinguished. The former connects the septum and the 
tuberculum olfactorium with the nucleus preopticus inferior and 
the hypothalamus whereas the latter originates principally from 
the primordial striatum and from the lateral part of the 
tuberculum olfactorium. The dorsalmost component of this fibre 
system enters the pars dorsalis thalami; the remainder traverses 
the pars ventralis thalami and enters the tegmentum mesencephali 
(Nieuwenhuys and Hickey, '65). 
The fasoiaulus retroflexus is, along with the stria 
medullaris, one of the most stable fibre systems in vertebrates. 
In all groups of vertebrates this bundle has been observed to 
consist of thin, unmyelinated fibres which connect the habenular 
ganglion with the basal part of the tegmentum mesencephali, and 
in particular with the interpeduncular nucleus. Because in my 
material of Latimeria thin-fibred systems are imperfectly 
impregnated, the exact site of termination of the fasciculus 
retroflexus could not be established in this species. 
Finally we have to mention the tractus opticus. As already 
been dealt with thalamic projections of the optic tract as have 
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been observed in experimental studies on the primary optic 
system in a variety of anamniote species, could not be 
established in Latimeria. The basal optic tract to the midbrain 
peduncle, present in dipnoans, cartilaginous fishes, 
actinopterygians and urodeles has not been observed in Latimeria. 
In conclusion we can state that in the diencephalon of 
Latimeria sulci, cytoarchitectonic boundaries, as well fibre 
tracts are useful for establishing homologies. Of these the two 
criteria first mentioned appear to be most practical ones, 
whereas the criterion of the fibre tracts provide additional 
certainty. Thus, as far Latimeria is concerned, our findings are 
in keeping with those of Herrick ('33, '48), who arrived at the 
conclusion that sulci, cytoarchitectonic boundaries, and fibre 
tracts in the diencephalon of urodeles all lead to one and the 
same subdivision. 
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CHAPTER IX 
TELENCEPHALON 
INTRODUCTION 
In this chapter the general morphology, nuclear masses and 
fibre connections of the telencephalon of Latimeria will be 
discussed. The forebrain of Latimeria has already been the 
subject of the following publications: Millot and Anthony, ('62, 
'65, '66) and Nieuwenhuys ('65, '69). From these studies it 
appears that the forebrain of Latimeria displays in many 
respects a most remarkable structure. 
Before discussing the telencephalon of Latimeria, a few 
general remarks should be made on the form and morphogenesis of 
the forebrain of lower vertebrates. Early in development the 
forebrain of all vertebrates has the shape of a simple vesicle. 
From the thickened side-walls of this vesicle, the lateral plates, 
the nervous parts of the telencephalon will develop. The two 
lateral plates are dorsally, rostrally and ventrally connected by 
an epithelial membrane. During further development the 
following morphogenetic processes may occur: true evagination, 
eversion and pseudo-evagination (Nieuwenhuys, '62). 
During a true evagination, the lateral walls bulge out 
laterally, rostrally, and caudally, giving rise to the formation 
of lateral ventricles surrounded by nervous tissue. 
Eversion occurs exclusively in the dorsal regions of the 
forebrain. During this process, the side-walls recurve laterally 
and the initially narrow dorsal epithelial membrane is trans-
formed into an expanded membranous roof. 
During a pseudo-evagination the lateral plates and the 
membranous structures of the forebrain bulge out together. The 
resultant hemisphere walls consist partly of nervous and partly 
of ependymal tissue. With regard to the general morphology of the 
forebrain of Latimeria, the following assumptions may be made: 
1. In the ventral (subpallial) part of the telencephalon, a 
ventrolaterally and rostrally directed true evagination has 
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taken place. 
2. The evagination mentioned above has not occured in the dorsal 
(palliai) part of the latimerian forebrain. Instead the pallium 
is greatly thickened and expands into the ventricular cavity. 
3. In addition to the processes mentioned, there has been an 
extensive rostrally and dorsally directed pseudo-evagination 
in the forebrain of Latimeria. 
GROSS STRUCTURE 
The telencephalon of Latimeria can be divided into the 
telencephalon medium, the cerebral hemispheres, the corpora 
rostralia, and the olfactory bulbs. 
The telencephalon medium, or area preoptica lies dorsal to 
the optic chiasm and to the unusually shaped hypothalamus. 
Rostrally, the telencephalon medium is bounded by the commissura 
anterior. Its caudal boundary can be defined as a plane passing 
from the lateral attachment of the velum transversum, to the 
caudal border of the chiasma ridge (cf. Johnston, '09, '11). The 
telencephalon medium consists mainly of a pair of massive lateral 
walls, bounding a somewhat triangular ventriculus impar (fig. 21). 
In Latimeria the hypothalamus and its adjoining structures have 
rotated rostrally, with respect to the rest of the diencephalon 
(Millot et al., '64). Due to this rotation, the nuclei of the 
caudal telencephalon occupy topographically a supraoptic, rather 
than a preoptic position. However, the widely used term preoptic 
area will be maintained here. 
Rostral to the anterior commissure the telencephalon medium 
grades into the cerebral hemispheres. These structures can be 
divided into a dorsal pallium and a ventral subpallium. The 
pallium is represented by a thickened, solid body, partly 
covered by a membranous roof, which in the median plane 
constitutes an ependymal septum. The subpallium is thin-walled 
and clearly evaginated. Caudally, the pallium and subpallium 
are largely separated by a slit-like extension of the ventricular 
cavity (fig. 23). Rostrally these extensions enlarge into the 
lateral ventricles (fig. 24). 
Rostral to the cerebral hemispheres two massive corpora 
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rostralia are found. They are demarcated dorsally and medially 
from the pallium by a transverse groove. The ellipsoidal 
olfactory bulbs are situated far apart, closely apposed to the 
mucous membrane of the nasal cavities. They are connected with 
the telencephalon proper by unusually long, slender olfactory 
stalks. 
NUCLEAR MASSES 
As Nieuwenhuys ('65) has pointed out already, the area pre-
optica contains two discerete cell masses, the nucleus pre-
opticus inferior, and the nucleus preopticus superior (figs. 29a, 
b). The nucleus preopticus inferior lines the narrow part of the 
ventriculus impar (fig. 22). Rostrally and rostroventrally it 
consists of densely packed small cells (8.um), but dorsocaudally 
it contains medium-sized elements (13,urn). Thus, the caudal 
portion of the nucleus preopticus inferior can be subdivided 
into a parvocellular and a magnocellular part (fig. 21). The 
cells of the nucleus preopticus magnocellularis are arranged 
in rows parallel to the ventricular surface, and give rise to 
coarse axons, which are oriented perpendicular to the ventricular 
surface. The dorsal part of the telencephalon medium contains a 
wide, diffuse periventricular layer of small cells (8 .urn). More 
laterally however the area situated between the stria medullaris 
and the basal forebrain bundle, contains a mass of small cells 
which may be called the nucleus preopticus superior (fig. 21). 
This nucleus forms the caudal part of a longitudinal zone which, 
via a supracommissural nucleus, continues rostrally into the 
striatum. 
The cerebral hemispheres can be divided into a dorsal pallium 
and a ventral subpallium. This subdivision is primarily based 
on the position of the two parts, but there is also histological 
evidence for it, as follows: 
1. the two parts are separated by a cell-free zona limitans 
(fig. 24). 
2. the cells in the dorsal part are larger than in the ventral 
part. 
3. the cell bodies in the pallium are evenly scattered through 
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the entire width of the thickened wall, whereas in the 
subpallium distinct cell layers can be distinguished. 
The thin-walled subpallium can be divided into lateral, 
ventral and medial areas, representing the primordium corporis 
striati, the tuberculum olfactorium, and the septum respectively. 
The primordium corporis striati occupies a part of the 
lateral hemisphere wall and contains a narrow layer of small 
periventricular cells (9,um). Its ventral separation from the 
olfactory tubercle is indistinct in the rostral part of the 
hemisphere, however these two areas can be clearly delimited 
from each other in the caudal part, where the striatal cell layer 
is wider than that of the olfactory tubercle (fig. 24). 
The tuberculum olfactorium surrounds the ventral recess of 
the lateral ventricle and contains a thin layer of ventricular 
gray separated from the ependyma by a cell-free zone (fig. 24). 
The cells in this area measure on the average 9.U. In the 
caudal part of the hemisphere the olfactory tubercle and the 
septum fuse to form a single region of scattered small (9 ,um) 
cells (fig. 23). The septum forms the ventromedial part of the 
hemisphere. This area contains a particularly narrow layer of 
small (8,um) subependymal cells (fig. 24, N 1 s) In its middle 
part a group of small (9 ,um) migrated cells (fig. 24, N m s) 
occurs. 
The pallium is represented by a large solid body, protruding 
into the ventricular cavity. In its caudal part three separate 
fields can be distinguished: a lateral one, a dorsomedial one, 
and a ventromedial one. The lateral and dorsomedial fields are 
separated from each other by a cell-free zone (fig. 24). In these 
fields the cells are equal in size (8 ,um). The cells of the 
ventromedial field are somewhat smaller (7 ,um) and arranged in a 
concentrally layered pattern (fig. 23). The palliai region 
disappears slightly caudal to the anterior commissure. 
The corpora rostralia, the most rostral parts of the pallium, 
contain a layer of small cells (7,urn) situated close to the 
ventricular surface and some larger cells (12.urn), scattered in 
the dorsal and ventricular part (fig. 26). 
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FIBRE TRACTS 
In the material available for study three major fibre systems 
could be clearly distinguished, the olfactory tracts, the striae 
medulläres, and the basal forebrain bundles. 
Olfactory tracts. Fibres originating in the olfactory bulb 
run as a compact tract through the olfactory peduncle to the 
telencephalon proper. In the corpus rostrale this bundle splits 
up into a dorsal and a ventral olfactory tract (fig. 26). Both 
of these tracts give off many fibres into the corpus rostrale. 
Other fibres continue caudally and constitute together with some 
fibres originating in the corpus rostrale, a fibre system, 
composed of a number of small fascicles, the tractus olfactorius 
centralis (fig. 23, 24 and 25). In the pallium fibres are seen 
to leave the tractus olfactorius centralis in a dorsocaudal 
direction, to constitute the tractus olfactorius habenulae 
dorsalis (figs. 23, 24 and 25). This tract joins the stria 
medullaris at the level of transition of the hemisphere into the 
telencephalon medium (fig. 22). The larger part of the tractus 
olfactorius centralis runs caudally as a separate bundle through 
the hemisphere and the telencephalon medium, gradually 
diminishing in size. During its course through the pallium and 
the nucleus preopticus superior the central olfactory tract 
issues fibres into these structures. The caudalmost fibres of 
the central olfactory tract may be designated as the tractus 
olfactorius habenulae ventralis (cf. Nieuwenhuys, '65). These 
fibres join the stria medullaris in the rostral part of the 
diencephalon (figs. 20, 21). 
Stria medullaris. This bundle consists of three components. 
Two of these, the tractus olfactorius habenulae dorsalis and the 
tractus olfactorius habenulae ventralis have already been dealt 
with. The third component arises dorsally in the pallium and 
runs caudally slightly ventromedial to the taenia. In the 
telencephalon medium this tractus pallio-habenularis unites with 
the tractus olfactorius habenulae dorsalis. The pallio-habenular 
tract could be distinguished only in sagittal sections of C12. 
After having taken up the tractus olfactorius habenulae ventralis, 
the stria medullaris runs through the pars dorsalis thalami to 
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the epithalamus and decussates in the habenular commissure 
(figs. 19 and 20). 
Fasoiaulus basalis telenaephali. The basal forebrain bundle 
arises from the striatal primordium, the tuberculum olfactorium, 
and the septum, as an aggregation of scattered fibres (fig. 24). 
The bundle grows gradually during its course through the lateral 
forebrain wall, (fig. 23) and a considerable portion of its 
fibres decussates through the anterior commissure (fig. 22). Then 
the bundle runs caudalward through the telencephalon medium. 
After having entered the diencephalon the basal forebrain bundle 
splits up into five components, which terminate in the thalamus, 
the hypothalamus, and the midbrain, as described in chapter 
VIII. 
DISCUSSION 
In the preceding section the cell masses and the fibre 
connections in the latimerian telencephalon have been described. 
Three principal regions: the olfactory bulbs, the cerebral 
hemispheres and the telencephalon medium could be distinguished. 
The olfactory bulbs lie close to the nasal cavities and are 
connected with the hemispheres by long peduncles. The ventricular 
canal of these peduncles is roofed by a forward extension of 
the membranous tela diencephali. The cerebral hemispheres can be 
divided into a subpallial and palliai region. The thin-walled 
subpallium consists of a lateral striatum, a ventral olfactory 
tubercle and a medial septum. The subpallium shows histologically 
a simple, primitive condition, the great majority of its cells 
being crowded into a narrow layer, approximated to the ventricular 
surface. The pallium is represented by a large solid body, in 
which the neuronal perikarya are dispersed through the entire 
width of the thickened wall. The telencephalon medium contains 
a nucleus preopticus inferior and a nucleus preopticus superior. 
The nucleus preopticus inferior shows a differentiation into a 
magnocellular and a parvocellular part. 
Three fibre systems could be distinguished: the olfactory 
tracts, the striae medulläres and the basal forebrain bundles. 
The olfactory tract fibres could be traced into the corpus 
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rostrale and into the pallium proper. The striae medulläres, 
consisting of three components, may form a commissural connection 
between the two palliai regions. The basal forebrain bundle 
connects the various subpallial regions with the thalamus, the 
hypothalamus and the tegmental of the midbrain. 
The histology of the various regions of the telencephalon 
of ЬаЫтегга will now be compared to their homologues in other 
lower vertebrates. 
The septum of Latimeria contains a ventricular layer and a 
group of migrated cells. However, in Latimeria, the ventricular 
layer is narrower than in any other anamniote group. The migrated 
cell group is comparable to the medial septal nucleus of dipnoi 
(Nieuwenhuys and Hickey, '65), cartilaginous fishes (Smeets et 
al., in prep.) and of the area ventralis, pars ventralis of 
actinopterygian fishes (Nieuwenhuys, '66, '69). 
The tuberculum olfactorium of Latimeria shows a primitive 
condition, most cells being situated in a narrow band close to 
the ependymal surface. In the olfactory tubercle of Urodeles 
(Herrick, '48; Northcutt and Kicliter, '80) and Neooeratodus 
(Holmgren and van der Horst, '25; Nieuwenhuys and Hickey, '65) 
a wider cell zone is present and in most actinopterygians 
(Nieuwenhuys, '63) a layer of migrated cells, or cortex tuberculi 
olfactorii, is present as well. Even in the chondrichthyan 
olfactory tubercle a particularly well-developed cortical layer 
is found (Edinger, '08; Johnston, '11; Smeets et al., in prep.). 
The latimerian striatum contains a thin layer of peri­
ventricular cells, as is found in Protopterus (Holmgren and van 
der Horst, '25; Nieuwenhuys and Hickey, '65). This condition, too, 
is more primitive than that in the striatal region of urodeles 
(Northcutt and Kicliter, '80) and cartilaginous fishes. 
The cell bodies in the pallium of Latimeria, are dispersed 
through the entire width of the thickened wall. A similar 
organization is found in the palliai region of the chondrichthyans 
(Smeets et al., in prep.). The pallium of actinopterygians 
displays remarkable morphological variation (Nieuwenhuys, '62, 
'63; Northcutt and Braford, '80), only the palliai region of 
Aaipenser and Lepisosteus show a similar organization as seen in 
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Latimería. In dipnoi, the pallium contains, besides a well 
developed ventricular cell zone, a layer of cells which have 
migrated out of the central gray matter, constituting a true 
palliai cortex (Nieuwenhuys and Hickey, '65). 
With regard to the structure of the telencephalon medium, it 
may be said that the nucleus preopticus inferior of Latimeria is 
obviously homologous to the structure bearing the same name in 
other lower vertebrates. This region shows a differentiation 
into a parvocellular and a magnocellular part as in almost all 
the other groups of fishes. On the basis of comparisons with 
dipnoans and urodeles, the nucleus preopticus superior can be 
regarded as representing the amygdala (Nieuwenhuys, '65). 
The fibre relations within the forebrain will now be 
considered. In Latimeria, olfactory tract fibres can be traced 
exclusively into the pallium, but it should be emphasized that in 
the material available for study thin-fibred, unmyelinated tracts 
presumably have not been impregnated. Hence, it is conceivable 
that a system, composed of such fibres fans out in the sub-
pallium, because an olfactory projection to the pallium as well 
as to the subpallium is known to be present in almost all other 
groups of fishes. The stria medullaris of Latimeria receives 
three components, the tractus pallio-habenularis, the tractus 
olfactorius habenulae dorsalis, and the tractus olfactorius 
habenulae ventralis. The first component conforms to the 
cortico-habenular tract of dipnoans (Rudebeck, '45), and probably 
also the tractus taeniae of actinopterygians (Nieuwenhuys, '63). 
The other two components consist of fibres coming from the 
central olfactory tract wich passes through the pallium. Whether 
or not the two olfacto-habenular tracts actually contain 
secondary olfactory fibres could not be made out with certainty. 
It seems possible that all the fibres which constitute these 
tracts join the central olfactory tract at levels caudal to the 
olfactory bulb. There is no evidence that a direct projection to 
the hypothalamus as found in actinopterygian fishes (Finger, '75; 
Northcutt and Braford, '77) exists in Latimeria (see chapter VIII). 
The large basal forebrain bundle of Latimeria connects the 
various regions of the subpallium with the thalamus, the 
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hypothalamus and the subtectal midbrain structures. In urodeles 
(Herrick, '27, '33) and in the dipnoan Neoaeratodus (Nieuwenhuys 
and Hickey, '65) exactly the same connections are maintained by 
the complex formed by the medial and lateral forebrain bundles. 
In actinopterygian fish the two parts of the basal forebrain 
bundle can be recognized, whereas in cartilaginous fishes this 
separation is not distinct. It should be apparent from this 
chapter that Latimeria cannot be related to a particular group of 
vertebrates, but stands intermediate between the lungfish and the 
actinopterygians in its forebrain structure. 
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CHAPTER Χ 
GENERAL DISCUSSION 
CORRELATION OF BRAIN STRUCTURE AND LIFE HABITS 
The olfactory nerves extend from their cells of origin in the 
olfactory mucosa to the olfactory bulbs. The length of these 
nerves varies greatly in different species. In Latimeria, in which 
the olfactory bulbs are closely apposed to the nasal cavities, the 
olfactory nerves are very short. The olfactory bulbs are connected 
with the rostral parts of the telencephalon proper through long, 
hollow peduncles. 
The histological structure of the rather small latimerian bulb 
conforms to that found in other fish, and shows a concentric 
laminated pattern. From the inside outwards the following layers 
can be distinguished: (1) a layer of olfactory nerve fibres, (2) a 
glomerular layer, (3) a rather irregular external cell zone 
consisting of large, presumably mitral cells, and (4) an internal, 
granular cell layer. A separate sheet of secondary olfactory 
fibres, as observed in several groups of fishes, could not be 
discerned in Latimeria. Some of such fibres were seen only in the 
caudal part of the bulb, where they assemble to enter the 
olfactory peduncle. The rather small size of the olfactory bulbs 
suggests that the olfactory system of Lati,meria is moderately 
developed, and does not play a dominant role in obtaining food. 
The latimerian eye is very large, e.g. 60 mm in external dia­
meter, in a specimen 128 cm in length (C3) (Millot and Anthony, 
'65). The retina possesses numerous, densely-packed rods and few 
cones (Locket, '73). The visual pigment maximum absorbance 
reported by Dartnall ('72) accords with a deep water habitat. 
Notwithstanding this finding the recorded depths of capture are 
well within the zone to which daylight penetrates. In the clear 
waters of the Indian Ocean this zone lie between 500 and 1000 m 
(Denton and Warren, '57). The optic nerves are thick and appear 
relatively larger than those of most other groups of fish. They 
are much larger than those of any of the living dipnoans (Northcutt 
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et al., '78). Centrally, the strong development of the visual 
system is reflected in the structure of the tectum mesencephali. 
This tectum mesencephali is differentiated into a number of well 
developed cellular and fibrous laminae (fig. 27a). However this 
structure is rather small and is moreover not paired and does 
not possess lateral recesses. In a living specimen (Locket and 
Griffith, '72) the eyes were seen to make only small movements, 
which corresponds with the rather small size of the nuclei 
innervating the eye muscles. The large, nearly color-blind eyes, 
adapted to low light levels indicate a primarily nocturnal 
activity pattern, and may well play an important role in prey 
detection. 
The gustatory sense organs, i.e. the taste buds located in 
the mouth and pharynx, are innervated by the seventh, ninth and 
tenth cranial nerves. Gustation is centrally represented in the 
intermediodorsal column of the caudal part of the brain stem. 
This area of termination of gustatory fibres is known as the 
lobus vagi. Studies in several groups of bony fish (chondrosteans: 
Johnston, 'ОгЬ; teleosts: Herrick, '48, Finger, '78; dipnoans: 
Holmgren and van der Horst, '25) have revealed that these vagal 
lobes project via an ipsilateral pathway to the nucleus 
visceralis secundarius, a centre situated in the most rostral 
part of the rhombencephalon. In Latimeria the vagal lobes are 
rather small and a nucleus visceralis secundarius could not be 
clearly distinguished. These findings render it likely that the 
gustatory system is at best moderately developed. 
In most groups of fish the anterior lateral line nerve 
innervates the neuromasts of the baroreceptive lateral line 
system, as well as the ampullary organs of the electroreceptive 
lateral line system. Although ampullary receptors have not been 
reported in Latimeria, Millot and Anthony ('65) did describe a 
specialized receptor organ, in the snout, which they termed the 
rostral organ. According to Hetherington and Bemis ('79) the 
constituent elements of this organ bear a number of features 
characteristic for electroreceptors. As the lateral line nerve 
approaches the brain, it divides into dorsal and ventral roots. 
The dorsal root enters the nucleus dorsalis areae octavolateralis 
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and carries probably only ampullary fibres whereas the ventral 
root carries only mechanoreceptor or neuromast fibres (Northcutt, 
'SOb). The posterior lateral line nerve innervates the trunk 
neuromasts and consists of a single root as it enters the brain 
stem. It may be assumed that Latimeria, like lampreys, 
cartilaginous fishes, chondrosteans, and lungfishes is electro-
receptive (Bodznick and Northcutt, '81). However, the functional 
significance of the electroreceptive system in Latimeria remains 
to be clarity. Behavioral studies of cartilaginous fishes 
demonstrate that low-frequency electric fields can aid in close-
range prey localization and suggest that electric field infor-
mation may also be used in orientation (Kalmijn,'78). 
The carnivorous dentition, jaw structure, characterized by an 
intercranial joint, and the reduced gut length in Lati-mex-ia may 
be considered as adaptations for a predatory feeding behavior. 
Published records of gut contents reveal that the prey species 
are typical inhabitants of insular deep reefs, associated with 
but living slightly above the substrate (Millot and Anthony,'58; 
McAllister, '71 and McCosker, '79). All prey species appeared 
to have been swallowed wholly, presumably the result of a grouper-
like rapid-inhalation feeding strategy. Latimeria is slightly 
negatively "buoyant" (Nevenzel et al., '66), allowing it to perch 
on a reef platform and lunge short distances to capture prey 
items (McCosker, '79). Its body shape, fin size and location are 
adapted for such a feeding method. The intercranial mobility, 
forceful subcephalic musculature, and large jaw angle are also 
indicative for rapid prey capture and engulfment (Thomson, '66, 
'70, '73; Alexander, '73). Centrally the strong development of 
the jaw musculature is reflected in the large size of the nucleus 
motorius nervi trigemini (fig. 11). 
During the expedition to the Comoro Islands in 1972 Locket 
and Griffith ('72) had the opportunity to observe a living 
coelacanth. During the period of observation the fish swam gently 
around and slow swimming movements of the fins were seen. No rapid 
swimming movement, no sinusoidal body swimming movements nor 
active swimming movements of the tail were seen. Nevertheless, 
the abundant body musculature suggests, that powerful tail strokes 
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are possible. The findings just mentioned, suggests that Latimeria 
behaves like a large, reef-associated piscivorous grouper. 
One question remains: why could Latimeria survive only near 
the Comoro Islands? According to Forster ('74) Latimeria is 
probably restricted to the steep slopes close to the coasts of 
the two very high volcanic islands Grande Comore and Anjouan. 
Today such an environment is rare because most originally steep-to 
coasts have been smoothed by weathering and by sedimentation 
and/or coral growth. The absence of large predative sharks 
(Forster et al., '70) may also help to explain the survival of 
Latimeria only around the islands of Grande Comore and Anjouan. 
TEE BEARING OF THE STRUCTURE OF THE BRAIN ON THE TAXONOMIC 
POSITION OF LATIMERIA 
Latimeria, the living coelacanth, is a member of a group 
whose first-discovered members are fossils. During the time 
before discovery of the recent coelacanth, many fossil 
coelacanths were described and, on the basis of osteological 
features, their systematic position as close relatives of the 
rhipidistians (entirely extinct) and as tetrapod cousins was 
established. It was expected that via the study of the soft 
anatomy of Latimeria some insight might be gained into the 
structural and functional organization not only of the 
coelacanths but also of the closely related rhipidistians, the 
nearest relatives of tetrapods. Here, at last, was a chance to 
glimpse the workings of a tetrapod ancestor. 
The phylogenetic relationship of Latimeria has been discussed 
by several investigators. From the following survey it will appear 
that they have arrived at widely different conclusions. 
Westoll ('49) placed the coelacanths together with the Dipnoi 
and Rhipidistia in a separate group: the Sarcopterygii. Romer 
('66) and Thomson ('69) considered Latimeria the closest living 
relative of the extinct rhipidistians and of the tetrapods. 
Andrews ('73) and Miles ('75) have recently advocated a similar 
alignment. 
Some recent studies of the soft anatomy of Latimeria (LjSvtrup, 
'77? Lagios, '79; Lemire and Lagios, '79) have revealed many 
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similarities with chondrichthyans. These similarities, e.g. the 
presence of cerebellar auricles and the absence of a válvula 
cerebelli (Millot and Anthony, '58; Lemire, '71), the large eggs 
(Millot and Anthony, '74), the ovoviviparity (Smith et al., '75), 
the presence of large renal glomeruli (Millot and Anthony, '73), 
the isosmolarity of the blood (Griffith et al., '74), the struc-
ture of the pituitary gland (Lagios, '75), the presence of a 
rectal gland (Millot and Anthony, '12), and the osmoregulation 
through urea retention (Pickford and Grant, '67; Griffith and 
Pang, '79) have led to the hypothesis that coelacanths are most 
closely related to Chondrichthyes. On the basis of the 
structure of the ventral gill arch muscles, Wiley ('79) emphsized 
the relationship of the coelacanths with all other Osteichthyes. 
Forey ('80) scrutinized the similarities between Latimeria and 
Chondrichthyes reported by others and rejected that they 
represented shared derived characters. 
Several of the authors mentioned above, placed their results 
in a cladistic framework. Cladistic analysis is a method to assess 
the genealogical relationships between organisms c.q. groups of 
organisms. The central question in this analysis is: Is there 
evidence that two groups of organisms, A and B, share a common 
ancestral group C, not shared by any other group of organisms? 
If this question can be answered in the affinity, A and В are 
termed sister-groups. The same question is then mutatis mutandis, 
posed for group С and its putative sister-group, and so on. The 
results of the analysis are expressed in a dendrogram which, 
because it is intended to express phylogenetic relationships, is 
termed a cladogram. 
Derived characters or synapomorphies play a central role in 
cladistic analysis (Hennig, '66). Hence, in the resultant clado-
grams the derived characters which define a particular group, are 
usually specified. A discussion of the theoretical background of 
the cladistic approach is beyond the scope of the present thesis. 
Suffice it to say that I fully agree with Dullemeyer ('80) that 
the procedure followed in this approach is by no means novel and 
does not differ from the mode in which idealistic morphologists 
constructed their dendrograms. Yet, it cannot be denied that 
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cladograms, in which all defining characters employed are 
indicated, clearly and succinctly express the opinion of a 
particular author, c.q. group of authors concerning the phylo-
genetic affinities of the taxonomie entities studied. 
I will now make an attempt to place the results of my 
analysis of the structure of the brain of Latimeria in an 
evolutionary perspective. For that purpose I have selected the 
following ten characters: (1) the nature of the rhombencephalic 
zonal pattern, (2) the shape of the cerebellar auricles, (3) the 
absence of a válvula cerebelli, (4) the differentiation of the 
mesencephalic tectum, (5) the presence of the griseum super-
ficiale isthmi et mesencephali, (6) the laminar organization of 
the dorsal thalamus, (7) the evaginated configuration of the sub-
pallium, (8) the structure of the tuberculum olfactorium and 
striatum, (9) the shape of the telencephalic pallium, and (10) 
the presence of a corpus rostrale. With the use of these 
characters I have made a cladogram (fig. 31), in which each of 
these character is represented by a bar. The characters selected 
and the question whether a given character can be considered as a 
true synapomorphy, will now be discussed. 
(1) The most salient feature of the rhombencephalon of 
Latimeria is the presence of four distinct, longitudinally 
arranged, intraventricular protrusions. A similar zonal pattern 
can be found in all groups of anamniotes, although only in the 
Chondrichthyes these ridges show dimension and mutual proportions 
similar to those found in Latimeria. Because of the general 
occurrence of this zonal pattern, in anamniotes, this feature 
cannot be used here as a derived character. 
(2) As has been reported in chapter VII, the cerebellar 
auricles of Latimeria are well-developed. A similar condition has 
been found in Chondrichthyes, Dipnoi, Polypteriformes and 
Chondrostei, but not in Tetrápoda. In figure 31, this feature 
(2) has been used to seperate the gnathostome fishes from the 
Tetrápoda. 
(3) A válvula cerebelli, i.e. a thin-walled subtectal extensicn 
of the cerebellum, appeared to be absent in Latimeria. This 
structure has been exclusively identified in Actinopterygii and 
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can, therefore, be used as a defining character for this group. 
(4) The tectum mesencephali of Latimeria is not differentiated 
into bilateral lobes, a character which Latimeria shares only with 
the Dipnoi. 
(5) In the submeningeal zone of the latimerian tegmentum 
mesencephali a conspicuous cell mass occurs, which is known as the 
griseum superficiale isthmi et mesencephali. This cell mass has an 
obvious homologue only in Dipnoi (Burckhart, 1892; Holmgren and 
van der Horst, '25; Clairambault et al., '74; Northcutt, '77; 
Thors and Nieuwenhuys, '79). Hence I considered the occurrence 
of this cell mass as a synapomorphous character. 
(6) The diencephalon of Latimeria shows a histological 
pattern, which resembles that of most other lower vertebrates. 
However in the thalamus of Latimeria the cells show a 
characteristic laminar arrangement which is also observed in the 
corresponding brain region of the Dipnoi. This laminar 
organization of the dorsal thalamus can, therefore, be 
considered as a derived character. 
(7) Another character, which Latimeria shares only with the 
Dipnoi is the configuration of the subpallial part of the 
cerebral hemispheres. In both groups these parts are thin-walled 
and clearly evaginated, and surround the ventral portions of the 
lateral ventricles. 
(8) In the tuberculum olfactorium and the striatum of 
Latimeria most cells are crowded in a narrow band close to the 
ependymal surface. Such a simple histological organization is 
found in no other groups of fish. The zone of periventricular gray 
is much wider in Urodela, and in Dipnoi, most Actinopterygii, and 
Chondrichthii a distinct cortical layer is present in addition. 
The presence of this thin layer of periventricular cells is 
employed in the cladogram as a derived character, separating 
Latimeria from the other groups of fish. 
(9) The palliai parts of the telencephalon of Latimeria 
are greatly thickened, and expand into the ventricular cavity, 
the ependymal surface by far exceeding the meningeal surface. 
These characteristics are reminiscent of the condition found in 
the everted palliai part of the actinopterygian forebrain. Hence 
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this feature may be considered as shared derived character. It 
should be emphasized, that in Dipnoi the pallium is thin-walled 
and shows an evaginated configuration. 
(10) The corpus rostrale, the most rostral part of the 
telencephalon, is probably equivalent to the so-called area 
retrobulbäres of other vertebrates. However, this corpus 
rostrale is in its configuration unique for Latimeria. 
Summarizing these results it can be stated that of the ten 
selected characters, nine (2-10) can be used in constructing a 
cladogram (fig. 31). From these characters used, Latimeria shares 
four (4-7) with the Dipnoi and one, namely 9 (not indicated in 
fig. 31) with the Actinopterygii, whereas the remaining two 
characters (8 and 10) are unique for Latimeria. It will be 
appreciated that it is impossible to include character 9 in the 
cladogram presented. Two possible explanations may be offered 
(a) The Sarcopterygii ancestral to both Latimeria and the 
Dipnoi possessed a greatly thickened and into the ventricular 
cavity expanded pallium, which was subsequently lost during 
the evolution of the Dipnoi or (b) this character evolved 
independently, namely in Latimeria and during evolution of the 
Actinopterygii. 
Returning now to the starting-point of this discussion, i.e. 
the bearing of the structure of the brain on the taxonomie 
position of Latimeria, it can be concluded, that on the basis of 
the brain structure Latimeria has to be considered as a 
sister-group of the lungfishes. 
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CHAPTER XI 
LIST OF ABBREVIATIONS AND FIGURES 
A 
auric 
br con 
с a 
с eer 
centr ζ 
Cer 
Cgl 
с hab 
ch opt 
corp cereb 
с ρ 
er cereb 
с rost 
d hyp 
diene 
epiph 
fbt 
f lm 
f retr 
Ge 
Gs 
Hab 
hyp d 
hyp i+n 
hypoth 
hypoth d 
hypoth ν 
inf 
ip 
lam t 
lem lat 
lob ν lat pm 
nucleus A 
auricula cerebelli 
brachium conjunctivum 
commissura anterior 
commissura cerebelli 
central zone of tectum mesencephali 
nucleus cerebelli 
corpus geniculatum laterale 
commissura habenulae 
chiasma opticum 
corpus cerebelli 
commissura posterior 
crista cerebellaris 
corpus rostrale 
ductus hypophyseus 
diencephalon 
epiphyse 
fasciculus basalis telencephali 
fasciculus longitudinalis medialis 
fasciculus retroflexus 
griseum centrale rhombencephali 
griseum superficiale isthmi et mesencephali 
ganglion habenulae 
hypophysis, pars distalis 
hypophysis pars intermedia + neurohypophysis 
hypothalamus 
hypothalamus, pars dorsalis 
hypothalamus, pars ventralis 
infundibulum 
nucleus interpeduncularis 
lamina terminalis 
lemniscus lateralis 
lobus vestibulolateralis pars medialis 
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lob vagi 
mesenc 
Nca 
Nep 
N dors 
N flm 
N interm 
Nls 
nllad 
nllav 
nllp 
N lob lat 
Nms 
Nsc 
N tub post 
η II 
η III 
η IV 
η V 
η VI 
η VII 
η VIII 
η IX 
η Χ 
Oli 
Ose 
pal 
pal 1 
pal ni 
pal vm 
pes 
ped olf 
periv ζ 
Poi 
Pom 
Pop 
Pos 
lobus vagi 
mesencephalon . 
nucleus commissurae anterioris 
nucleus commissurae posterioris 
nucleus dorsalis areae octavolateralis 
nucleus of the fasciculus longitudinalis medial 
nucleus intermedius areae octavolateralis 
nucleus lateralis septi 
nervus lateralis anterior dorsalis 
nervus lateralis anterior ventralis 
nervus lateralis posterior 
nucleus lobi lateralis 
nucleus medialis septi 
nucleus supracommissuralis 
nucleus tuberculi posterioris 
nervus opticus 
nervus oculomotorius 
nervus trochlearis 
nervus trigeminus 
nervus abducens 
nervus facialis 
nervus octavus 
nervus glossopharyngeus 
nervus vagus 
oliva inferior 
Organum subcommissurale 
pallium 
pallium, pars lateralis 
pallium, pars medialis 
pallium, pars ventromedialis 
primordium corporis striati 
pedunculus olfactorius 
periventricular zone of tectum mesencephali 
nucleus preopticus, pars inferior 
nucleus preopticus magnocellularis 
nucleus preopticus parvocellularis 
nucleus preopticus, pars superior 
is 
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Rai nucleus raphes inferior 
Ras nucleus raphes superior 
rhomb rhombencephalon 
Ria nucleus reticularis inferior, pars anterior 
Rip nucleus reticularis inferior, pars posterior 
Rm nucleus reticularis médius 
rpo recessus preopticum 
Rs nucleus reticularis superior 
sac d saccus dorsalis 
sdd sulcus diencephalicus dorsalis 
sdm sulcus diencephalicus médius 
sdv sulcus diencephalicus ventralis 
sep septum 
sep ep septum ependymale 
shyp sulcus hypothalamicus 
sid sulcus intermedius dorsalis 
sih sulcus intrahabenularis 
sis sulcus isthmi 
sith sulcus intrathalamicus 
siv sulcus intermedius ventralis 
slH sulcus limitans of His 
slm sulcus lateralis mesencephali 
sit sulcus lateralis telencephali 
smi sulcus medianus inferior 
sms sulcus medianus superior 
sos sulcus organi subcommissuralis 
Sp mot col spinal motor column 
spo sulcus preopticus 
stm sulcus tegmentalis 
str gran stratum granulare 
str mol stratum moleculare 
str Purk stratum Purkinje 
str med stria medullaris 
subpal subpallium 
sup ζ superficial zone of tectum mesencephali 
t taenia 
t chor tela chorioidea ventriculi quarti 
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t d 
tect 
tegm 
telene 
th d d 
th d ν 
th ν 
t hyp ρ 
t lat a 
t lat d 
t mes с 
t olf 
t olf с 
t olf d 
t olf ν 
t olf h d 
th olf h ν 
t opt 
tol 
torn 
t pal h 
t sp cer 
t sp mes 
t st hyp 
t st ped 
s st teg 
t st th 
t st tub 
t t 
t tect b 
t tect th 
t th hype 
t th hypr 
t th ped 
t th teg 
t V d 
t V m 
tela diencephali 
tectum mesencephali 
tegmentum mesencephali 
telencephalon 
thalamus dorsalis, pars dorsalis 
thalamus dorsalis, pars ventralis 
thalamus ventralis 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
hypothalamo-peduncularis 
lateralis ascendens 
lateralis descendens 
mesencephalo cerebellaris 
olfactorius 
olfactorius centralis 
olfactorius dorsalis 
olfactorius ventralis 
olfactorius habenulae dorsalis 
olfactorius habenulae ventralis 
opticus 
opticus lateralis 
opticus medialis 
pallio-habenularis 
spino-cerebellaris 
spino-mesencephalicus 
strio-hypothalamicus 
strio-peduncularis 
strio-tegmentalis 
strio-thalamicus 
strio-tubercularis 
tela telencephali 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tractus 
tecto-bulbaris 
tecto-thalamicus 
thalamo-hypothalamicus caudalis 
thalamo-hypothalamicus rostrali 
thalamo-peduncularis 
thalamo-tegmentalis 
descendens nervi trigemini 
mesencephalicus nervi trigemini 
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tub 
tub 
vel 
Vera 
III 
IV 
Vd 
Vm 
Vme 
Vpr 
ol 
post 
tr 
Vllm 
Xlm 
Xm 
ζ lim 
tuberculum olfactorium 
tuberculum posterius 
velum transversum 
nucleus 
nucleus 
nucleus 
nucleus 
nucleus 
nucleus 
nucleus 
nucleus 
nucleus 
nucleus 
vestibularis magnocellularis 
nervi oculomotorii 
nervi trochlearis 
descendens nervi trigemini 
motorius nervi trigemini 
mesencephalicus nervi trigemini 
princeps nervi trigemini 
motorius nervi facialis 
motorius nervi glossopharyngei 
motorius nervi vagi 
zona limitans 
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Figs. Ια and Ъ The brain of Latimeria ahalumnae. 
a, dorsal view; b, ventral view. 
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Figs, lo and d The braïn of Latimeria ahalumnae. 
a, medial view of the bisected brain; d3 lateral view. 
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Fig. 2 Drawings from transverse, Nissl stained sections through 
the brain of Latimeria ahalumnae. 
a, small cells; b, medium-sized; a, large and d, very large 
cells. χ 400. 
e, ependymal; f, astrocytic and g, oligodendrocytie nuclei. 
χ 800. 
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Fig. 3 Dorsal view of the brain of Latimeria ahalumnae. The 
lévele of figures 4-26 have been indicated. 
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Figs. 4-26 Diagrammatia representations of transverse sections 
through aonseoutive levels of the brain of Latimeria ohalumnae, 
At the left the cell picture} based on Nissl-stained series; at 
the right the fibre systems based on Klüver-Barrera and Bodian 
preparations. The levels of these figures have been indicated in 
figs. 33 28, 29 and 30. 
Sp mot 
co l 
Fig. 4 
t chor, 
Xm 
Fig. S 
t tect b 
Fig. 6 
crcereb 
tspcer 
tspmos 
2 ïïïïn 
91 
Fig. 7 
N dors 
N inter m 
l speer 
tspmes 
Rm Ras t t e c t b 
Fig. 
N inter m 
Vem t speer 
Vllm Ras 
Bm 
tspmes 
t t e c t b 
str mol 
/ 
i 
"Χ 
Fig, 9 
Ras 
t t e e t b 
92 
ΐ-Lg. 10 
er cereb 
N interm 
str mol 
s t rPurk 
Fig. 11 
auric 
t t e c t b 
corp c e r e b — 
, tmesc 
ІУ 
# ; 
tlata 
Ж 
* f * !, ^ . 2^-' 
t l a t a 
F i g r . 2 2 
s#Si t sp cer 
Rs lp fspmes 
93 
Fig. 12 
Fig. 14 
Fig. IS lem lat 
brcon 
94 
Vme torn 
Fig. 16 
Ose 
Fig. 17 
t h d d 
thdv 
sdm-
ttiv-
N tub post 
t st teg 
^7' 
t thteg 
thypp 
F-Lg. li 
hypoth 
95 
sdm 
epiph chab 
Fig. 19 
N tub post 
hypoth 
t st ped 
t thhypc 
-t st tub 
Fig. ZO 
thdv 
sdm 
thv 
str med 
Niob 
hypoth 
96 
,,^·"' sac d 
Fig. 21 
,—-velfr 
st r med 
N lob lat 
hypoth d 
hypoth ν 
pal I -
Fig. 22 
s p o -
- t t h h y p c 
97 
tolte 
pal l 
ζ l im 
p e s 
tub ol 
t o l f h d 
sep t st tub 
Fig. 23 inf ( ^ , 
ζ lim 
Fia. 24 
olfhd 
t o l t e 
98 
Fig. 2 S 
crost 
sep ер 
t o l f d 
t o l f v 
•• .^С-^ .гч 
Ргд. 2 6 
pes 
t o l f h d 
t o l f c 
99 
sup ζ о ¿> 
! ) / 
/ ; V 
© / Л . ) 
\ (З^  
о 
i 
е>. 
str mol 
о
 п
О 
о--. 
- U 
Û - . - • о 
c e n t ζ 
<^  
- О. * 
о 
о 
О ° "О 
OOI! О 
Q O ^ T O О О' 
O r-^ 
о O O 0 ^ — _ 
" ^ О - - — о - ^ , 
0
 _ о
0
о _ « =- о_. 
~ ί "" / ^ О 0 0 п 
О
0 0
„° О ' » О »
0 0
 о 
per і ζ ^ _ - ' ^ ^ ο -
=
- ί -
O Q " с -
 0 -
 _
 о
0 0
о п • 
o g o = o o . O ) , g - 0 ¿ о О а 
о
0 0
, о
0
" " о ^ ^ о ^ О о 
.-5*л,і^>д 
ьт%шмііш°о 
.
 0 
str Purk 
O o 0 o o o
0
0 о О о о ^ й \ 
f o o o о
 0 ° 0 о - о о . о 0 э О 
^ ,
0
 O 0 О 
σο 
э ^ 
о o r 
o οθ„ о о " 
о 
о 
, 0 
> 0
о
о
_
 0 0 o о 
str gran 
О о 
о о 
0
„ o _
u
. P о о 0  „о оо-о 
о о . о о 
ο
0
ο
Ο
,ο ^
 0
£ 
о ο 0 ο " ο
0
ο ο , ο ο ο 
5 o S о " °0а 
о О о~~ о " 
о 
О о 
о о 
w o 0 ° 
О ι
 ,
— 
О ! О 
о о 
о -
о 
• о 
0
о
с 
о " о 
о оо о о 
о
1
-
О о о 
о
0
о о о ' 
W /~\ ^-Ό О *' •·> О 
Fig. 27 Diagrammatio representations of transverse seatiom 
through the tectum mesencephali (fig. 27a) and the corpus 
aerebelti (fig· 27b). 
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Fig. 28 Topological chart of the brain stem of Latimeria 
chalumnae. The heavy line which constitutes the axis of the 
figure represents the sulcus medianus inferior. The curves which 
constitute the lateral limits of the figure represent the taenia 
rhombencephali (continuous parts) and the sulcus medianus 
superior (dashed parts). The interruptions in these curves, 
marked by short horizontal lines, indicate the areas where parts 
of the auriculae and of the corpus cerebelli have been omitted 
from the reconstruction. The remaining heavy curves indicate the 
position of ventricular sulci. The cell masses have been 
projected upon the flattened out ventricular surface. The thin, 
continuous curves indicate the boundaries of periventricular 
cell masses; the outlines of migrated cell masses are indicated 
by interrupted curves. The black dots give an impression of the 
distribution and density of the large reticular cells (about 1 
out of S cells have been indicated). 
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Fig. 29a A graphical reaonstvuation of the subdivisions of the 
inner zone of ре і епЬтіоиЪаг gray, depicted to indicate the 
relations with the sulci. 
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I I 
Fig. 29b A graphiaal reoonstruation of the migrated nualei 
projected on the median plane, 
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TETRÁPODA CHONDRICHTHYES LATIMERIA DIPNOI ACTINOPTERYGII 
Fig. ZI An hypothesis of the interrelationships of Latimeria, 
Chondriahthyes, Dipnoi, Aatinopterygii and Tetrápoda. 
Synapomorphies are: 
(2) the shape of the oerebellar auricles 
(3) the absence of a válvula cerebelli 
(4) the differentiation of the mesencephalic tectum 
(5) the presence of the griseum superficiale isthmi 
et mesencephali 
(6) the laminar organization of the dorsal thalamus 
(7) the evaginated configuration of the subpallium 
(8) the structure of the tuberculum olfaatorium and the striatum 
(10) the presence of a corpus rostrale 
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SUMMARY 
The living fishes can be subdivided into three groups: (1) 
cartilaginous fishes or Chondrichthyes, (2) "higher" bony fishes 
or Actinopterygii, and (3) fleshy-finned fishes or Sarcopterygii. 
The group of the Sarcopterygii consists of the lungfishes or 
Dipnoi and the tassel-finned fishes or Crossopterygii. The 
Crossopterygii are of great zoological importance, since the an-
cestor of the landvertebrates has to be searched among the oldest 
representatives of this group. Until 1938 it was taken for granted, 
that the Crossopterygii, of which many fossils were known, had 
become extinct at the end of the cretaceous periods (about 70 
million years ago). Therefore, it was a big surprise, that, on 
December 22 of the year mentioned a remarkable fish was caught on 
the east coast of Africa, which appeared to be a survivor of the 
Crossopterygians. This fish, now generally designated as "the 
coelacanth", received the species name latimeria chalumnae. Since 
1938 about 80 specimens of this highly remarkable fish have been 
captured. However, all of these fishes were not caught on the 
African coast, but rather near the Comores, a group of small 
islands situated west of the northpoint of Madagascar. The 67th 
specimen has been captured on January 5, 1972 by a combined French-
English- American expedition, and its brain has been kindly donated 
to the Department of Anatomy and Embrology of the University of 
Nijmegen. This donation enabled me to make a detailed study of the 
relatively very small brain (total length: 5.5 cm) of this large 
animal (length: 1.63 m., weight: 78 kg). 
The aim of the present study is to give a systematical des-
cription of both the macrostructure and the microstructure of the 
brain of the coelacanth and, subsequently, to compare the brain of 
this species with those of other groups of fish. The results of 
this analysis are reported in chapters V up to IX. 
Subsequently, it was attempted to relate the morphology and 
structure of the brain to the life habits of Latimeria and to 
assess the taxonomical value of a number of neuroanatomical 
characters of this species (chapter X). 
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After a general introduction (chapter I) and a description of 
the material used (chapter II) the gross morphology has been dealt 
with in chapter III. The overall structure of the brain was studied 
by means of three dimensional reconstructions, which resulted in 
figures la, b, с and d. 
Some general histological features are dealt with in chapter 
IV. It appears that there is a difference between the rostral and 
caudal part of the brain with regard to the position of the soma­
ta of the neurons. In the rostral part of the brain the neurons 
are concentrated in a periventricular zone, whereas in the caudal 
part, and particularly in the rhombencephalon, a considerable 
number of migrated cell masses can be found. 
In chapter V - IX the various parts of the brain are discussed. 
In the well-developed rhombencephalon (chapter V) four longitudi­
nal zones or columns can be recognized. These columns are 
separated from each other by distinct ventricular grooves. 
Analysis of the rhombencephalic cell masses and fibre systems 
revealed that the four zones mentioned, passing from lateral to 
medial, can be characterized as somatosensory, viscerosensory, 
visceromotor and somatomotor. Therefore, the functional model of 
the brain stem, as proposed by Herrick and Johnston at the begin­
ning of this century, also holds for Latimeria. It should, however, 
be noted that the mesencephalon does not exhibit such a clear-cut 
zonal pattern. 
The mesencephalon (chapter VI) of Latimeria is relatively 
feebly developed. The tectum and tegmentum can hardly be separated 
from each other, and the tectum is, contrary to what is found in 
many other fishes, not differentiated into two separated lobes. It 
is noteworthy that the mesencephalon contains a large, submeningeal 
cell mass: the griseum superficiale isthmi et mesencephali. 
The cerebellum (chapter VII) is well developed. It consists of 
a central corpus cerebelli and two laterally situated auriculae. 
These auricles are extraordinary large. Throughout the cerebellum 
three layers can be recognized: a granular-, a Purkinje cell-, 
and a molecular layer. 
In the diencephalon (chapter VIII) four longitudinal zones can 
be identified: going from dorsal to ventral these are: epithalamus, 
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dorsal thalamus, ventral thalamus, and hypothalamus. Striking 
features are the large size of the dorsal thalamus and the lamin-
ation within the ventral part of this centre. 
The telencephalon (chapter IX) can be subdivided into a dorsal 
pallium and a ventral subpallium. 
The pallium is thickened and expands into the ventricle, a 
configuration, which is comparable to that found in the 
actinopterygian pallium. The thin-walled subpallium has 
evaginated and comprises a lateral corpus striatum, a ventral 
tuberculum olfactorium, and a medial septum. A similar thin-
walled, evaginated subpallium is seen in lungfishes. 
The analysis of the fibre systems in the brain of Latimeria 
was hampered by the poor fixation of the material, through which 
the results of the staining procedures applied (Klüver-Barrera and 
Bodian) were not optimal. Though the fibres visualized generally 
could not be traced to their exact site of origin and termination, 
the overall course of a considerable number of fibre systems could 
be determined. The main pathways, as found in Latimeria, resemble 
those found in other fishes. 
In the final chapter (X) attention has been paid to the life 
habits of Latimeria and, subsequently, an attempt has been made 
to assess the taxonomical value of the shape and structure of the 
brain of this fish. On basis of the relative development of the 
centres belonging to the various sensory systems it is suggested, 
that Latimeria in capturing its prey mainly depends on its visual 
system. Comparison on the basis of ten carefully selected, neuro-
anatomical characters, revealed that Latimeria has to be considered 
as closely related to the lungfishes. 
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SAMENVATTING 
De thans levende vissen kunnen in drie, tot ver in het 
Palaeozoicum terugreikende, groepen worden verdeeld, en wel: 
(1) de kraakbeenvissen of Chondrichthyes, 
(2) de "hogere" beenvissen of Actinopterygii, en 
(3) de vleesvinnigen of Sarcopterygii. 
Tot de groep der Sarcopterygii behoren de longvissen of 
Dipnoi en de kwastvinnigen of Crossopterygii. De Crossopterygii 
zijn van zeer groot zoologisch belang daar onder de oudste ver-
tegenwoordigers van deze groep de stamvorm van de landvertebra-
ten dient te worden gezocht. Tot 1938 werd als vaststaand aange-
nomen dat de Crossopterygii, waarvan vele fossiele vondsten 
bekend waren, aan het eind van het krijttijdperk (+ 70 miljoen 
jaren geleden) waren uitgestorven. Groot was derhalve de ver-
bazing toen op 22 december van het genoemde jaar aan de Oostkust 
van Afrika een merkwaardige vis werd gevangen, die zich als een 
overlevende vertegenwoordiger van Crossopterygii ontpopte. Deze 
vis, die thans algemeen als "de coelacanth" wordt aangeduid, ont-
ving de soortnaam Latimeria ahalumnae. Sinds 1938 zijn in totaal 
ongeveer 80 exemplaren van deze hoogst merkwaardige vis gevangen. 
Al deze exemplaren werden echter niet aan de Afrikaanse kust, doch 
in de nabijheid van de Comoren -een groepje van kleine eilanden, 
gelegen ten westen van de noordpunt van Madagascar- bemachtigd. 
Van het 67 e exemplaar, dat op 5 januari 1972 door de leden van een 
gecombineerde Frans-Engels-Amerikaanse expeditie werd verworven, 
werden de hersenen aan het laboratorium voor Anatomie en 
Embryologie te Nijmegen geschonken. Door deze gift werd ik in 
staat gesteld, de opmerkelijk kleine hersenen (totale lengte: 
5^ cm) van dit grote dier (lengte: 1.63 m, gewich: 78 kg) te be-
studeren. 
Het doel van dit proefschrift is een systematische beschrijving 
te geven van de macroscopische zowel als de microscopische bouw 
van de hersenen van de coelacanth en deze hersenen vervolgens te 
vergelijken met die van andere visgroepen. De resultaten van dit 
onderzoek vindt men in de hoofdstukken V t/m IX. Bovendien is 
getracht om verband te leggen tussen de bouw en struktuur van de 
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hersenen en de levenswijze van Latimeria, en werd de taxonomische 
waarde van een aantal neuroanatomische kenmerken van deze vissoort 
nagegaan (hoofdstuk X). Na een algemene inleiding (hoofdstuk I), 
en een beschrijving van het gebruikte materiaal (hoofdstuk II) 
wordt er in hoofdstuk III ingegaan op de macroscopische bouw 
van de hersenen. Deze macroscopische bouw werd bestudeerd met 
behulp van ruimtelijke reconstructies die resulteerden in de 
figuren la, b, с en d. 
In hoofdstuk IV worden enkele algemene histologische aspekten 
belicht. Er blijkt een tegenstelling te zijn tussen het rostrale 
deel en het caudale deel van de hersenen voor wat betreft de 
ligging der cellichamen. In het rostrale deel van de hersenen 
neigen de cellichamen er toe, zich in een periventriculaire zone 
te concentreren, terwijl in het caudale deel, en met name in het 
rhombencephalon, een aantal gemigreerde celmassa's te vinden is. 
In de hoofdstukken V t/m IX worden de verschillende hersen­
delen achtereenvolgens besproken, waarbij, telkens na enige 
opmerkingen over de macroscopische bouw, de ventriculaire groeven, 
de celgebieden en de vezelverbindingen aan de orde komen. 
In het goed ontwikkelde rhombencephalon (hoofdstuk V) kunnen 
vier longitudinale zones of kolommen worden onderscheiden. De 
grenzen van deze zones zijn aan de ventriculaire zijde door 
duidelijke groeven gemarkeerd. Analyse van de rhombencephale cel­
massa's en vezelverbindingen bracht aan het licht dat de vier 
gevonden zones van lateraal naar mediaal als somatosensibel, 
viscerosensibel, visceromotorisch en somatomotorisch kunnen worden 
geduid. Het aan het begin van deze eeuw door Herrick en Johnston 
opgestelde "functionele model van de hersenstam" geldt dus ook 
voor Latimeria. Opgemerkt dient echter te worden dat de gevonden 
kolommen niet tot in het mesencephalon konden worden vervolgd. 
Het mesencephalon (hoofdstuk VI) van Latimeria is zwak ont­
wikkeld. De grens tussen tectum en tegmentum is vaag en het 
tectum is, in tegenstelling tot dat van vele andere vissen, niet 
in twee afzonderlijke lobben gedifferentieerd. Merkwaardig is dat 
het mesencephalon een grote, submeningeale celmassa bevat: het 
griseum superficiale isthmi et mesencephali. 
Het cerebellum (hoofdstuk VII) is goed ontwikkeld. Het om-
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vat een centraal corpus cerebelli en twee lateraal gelegen 
auriculae. De laatstgenoemde delen zijn buitengewoon groot. In het 
gehele cerebellum kunnen drie lagen, een granulaire laag, een laag 
van Purkinje cellen en een moleculaire laag worden onderscheiden. 
In het diencephalon (hoofdstuk VIII) vinden we vier 
longitudinale zones, te weten: de epithalamus, dorsale thalamus, 
ventrale thalamus en hypothalamus. Opvallend is de krachtig ont-
wikkelde dorsale thalamus en de gelaagdheid in het ventrale deel 
van dit centrum. 
Aan het telencephalon (hoofdstuk IX) kunnen een dorsaal 
pallium en een ventraal subpallium worden onderscheiden. Het 
pallium is sterk verdikt en in de ventrikel geëxpandeerd, een 
configuratie die met die van het pallium der Actinopterygii 
overeenkomt,- Het dunwandige subpallium is geevagineerd en omvat 
een lateraal corpus striatum, een ventraal tuberculum olfactorium, 
en een mediaal septum, een configuratie die ook bij de longvissen 
wordt aangetroffen. 
De analyse van de baansystemen in de hersenen van Latimeria 
werd bemoeilijkt door de matige fixatie van het materiaal, waar-
door de resultaten van de toegepaste kleuringen (Klüver-Barrera 
en Bodian) niet optimaal waren. Alhoewel de exacte plaats van 
oorsprong en eindiging van de vezels niet kon worden vastgesteld, 
was het toch mogelijk het verloop van een aanzienlijk aantal 
baansystemen aan te geven. De "grotere" baansystemen, zoals ge-
vonden bij Latimeria, blijken goed vergelijkbaar te zijn met die 
bij andere vertebraten. 
In het laatste hoofdstuk (X) wordt eerst op de levenswijze 
van Latimeria ingegaan en vervolgens wordt de vraag naar de 
taxonomische betekenis van de bouw en struktuur van de 
hersenen van deze vis aan de orde gesteld. Op grond van de rela-
tieve ontwikkeling van de tot de verschillende zintuigsystemen 
behorende centra en banen wordt gesuggereerd, dat Latimeria bij 
het bemachtigen van zijn prooi voornamelijk op zijn visuele 
systeem is aangewezen. Vergelijking op basis van tien zorgvuldig 
geselecteerde neuroanatomische kenmerken, bracht aan het licht, 
dat Latimeria als naaste verwant van de longvissen moet worden 
beschouwd. 
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STELLINGEN 
I 
De conclusie van Villani et al. ('81), dat neuronen van het-
zelfde morfologische type onderscheiden kunnen worden met 
behulp van kaïnezuur, is onjuist. 
L. Villani, A. Poli, A. Contestabile, P. Migani, 
G. Cristini and R. Bissoli: Neuroscience 6: 1393-1403 
II 
Het is onjuist om uitsluitend op grond van een Golgi-studie de 
uitlopers van periventriculaire tectale cellen als presynap-
tische dendrieten te beschrijven. 
D.M. Schroeder, H. Vanegas and S.O.E. Ebbesson ('80) 
J. Comp. Neurol. 191: 337-351 
III 
Bij de kritiek op het verdwijnen van apotheekhoudende huis-
artsen als gevolg van de vestiging van apothekers wordt te 
veel het kostenaspect en te weinig de kwaliteitsbewaking en 
-verbetering in het oog gehouden. 
IV 
Door de initiatiefnemers van de aktie "A Non-smoking 
Generation" wordt een te eenzijdig verband verondersteld 
tussen roken en de kans op het krijgen van longkanker, getuige 
de hoofdprijs van deze aktie: een auto. 
V 
Mede ter vermindering van het aantal werklozen verdient het 
aanbeveling dat werknemers betaalde nevenfuncties afstoten. 
VI 
Zowel de achteruitgang van het aantal vlinders als de toename 
van de grote brandnetel (Urtica dioica) zijn oorzaken van het 
verdwijnen van het prikkebeen-imago van de veldbioloog. 
VII 
Bewondering voor en verwondering over het leven zijn betere 
uitgangspunten voor natuur educatie dan cijfers over de enorme 
hoeveelheden chemicaliën die de wereld bedreigen. 
VIII 
De citation-index is meer een graadmeter betreffende de 
belangstelling voor een publicatie dan voor de wetenschappe-
lijke waarde daarvan. 
IX 
Buitenlandse werknemers verdienen te worden aangesproken met 
een woord- en taalgebruik van volwassenen. 
X 
Een aktie zoals "Nederland O.K." werkt de verhulling van de 
maatschappelijke invloeden op het ziek worden in de hand, 
doordat zij eenzijdig de nadruk legt op de direkte 
individuele oorzaken van het ziek zijn. 
J. KREMERS 
Nijmegen, 19 november 1981 


